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editorial 

Not So 

Secret 


''Have you read the book, The Secret?'’ 

"No, whafs it about?” 

"It explains what is going wrong in 
the world and why we fail.” 

"Really? That is good to know. What 
does it say is the problem?” 

"That most people don't know the 
seeret.” 

"I guess maybe that is why it has 
stayed a seeret. So, what is this seeret? 

"The seeret is the law of attraetion.” 

"The law of what?” 

"The law of attraetion.” 

"What is that?” 

"It's a universal law that says that 
everything is attraeted.” 

"You mean like two people are at¬ 
traeted to eaeh other or like atoms are 
attraeted to other atoms? That kind of 
attraetion?” 

"No, I don't think so. The law of 
attraetion draws positive things into our 
lives.” 

"Draws positive things? How does 
it do that?” 

"I don't know, but it's a law, and it 
means that if I think positively, I will 
draw positive things to me. If I have 
positive thoughts, then positive things 
will happen to me.” 

"This is a law?” 

"Yes.” 

"Did Congress pass this law?” 

"Ha, ha. No, it's a universal law.” 

"I don't understand. How is it uni¬ 
versal?” 

"If I have positive thoughts about 
money, and I am always thankful for 
what I get, then I will get more.” 


"Get more from where?” 

"From the universe. If I am positive 
to the universe and thankful to the uni¬ 
verse, then I will get more.” 

"So, you mean that if I'm thankful 
to the universe for what it has given me, 
then the universe will give me more?” 

"Yes.” 

"Interesting. I did not know the 
universe had a stash of eash it wanted 
to give me.” 

"No, but it uses the law of attraetion. 
If you have positive thoughts, then that 
attraets positive things, and positive 
things will happen to you. If I have 
positive thoughts, then the universe 
will begin to respond to those positive 
thoughts. (Quoting from the book) 
'Thoughts are magnetie, and thoughts 
have a frequeney. As you think thoughts 
they are sent into the universe, and 
they magnetieally attraet all like things 
that are on the same frequeney. Your 
thoughts beeome things. The Universe 
will start to rearrange itself to make it 
happen.'” 

"Interesting. I didn't know the uni¬ 
verse eould read my thoughts. Who is 
this universe? Little green men on Mars 
with mind-reading equipment?” 

"No! The universe is ... the uni¬ 
verse. All the energy and power in the 
universe.” 

"That sounds like pantheism.” 

"What is pantheism?” 

"The idea that God is the universe, 
that there is no personal God, but rather 
'god' is a eomposite of the interaetions 
and forees within the universe.” 


"I don't understand. God is every¬ 
where. He is the universe.” 

"Yes, God is in all of the universe, but 
that does not define Him. He is not the 
universe. If you make a eake, it is some¬ 
thing you made; but you are not defined 
or limited by it. You are not the eake.” 

"I don't see that the book teaehes 
pantheism. It's just saying there is this 
law of attraetion.” 

"What is the souree and power of 
this law?” 

"The universe.” 

"That is pantheism.” 

"I still don't understand why you 
say that.” 

"You believe in God, right?” 

"Yes.” 

"You believe in Christ, right?” 

"Yes.” 

"You believe the Bible is God's 
Word, right?” 

"Yes.” 

"Then you need to understand that 
pantheism denies all of that. There is no 
personal, individual being we know as 
God. There is no personal relationship 
with this God. There is no salvation 
through Christ, beeause there is no sueh 
thing as sin.” 

"I still don't understand. How does 
the law of attraetion mean there is no 
sin?” 

"Sin is failing to do God's will, fail¬ 
ing to meet God's standard. If there is 
no God, there is no standard to meet. 
There is no God to sin against.” 

"Can't the universe have a stan¬ 
dard?” 
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'Where would the universe get a 
standard?” 

"I don't understand.” 

"How would the universe know what 
to set as a standard for us? How would it 
know what is good for us?” 

"Maybe it would use the law of at- 
traetion ...” 

So went a reeent eonversation I had 
about a book ealled The Secret. Written 
by Rhonda Byrne, The Secret attempts 
to gain some type of thin eredibility 
by ineluding numerous eontributions 
from self-proelaimed experts of seienee, 
business, philosophy, and motivation. 
This book and its sequel. The Power, 
have been in print for a few years, yet 
they are still very popular. The first two 
bookstores I searehed had reeently sold 
out of these titles. As of this writing. The 
Secret ranks #1 under the eategory of 
mental and spiritual healing and #176 
in overall book sales on Amazon.eom. 
Sadly, these books are an exeellent 
example of how easily false ideas ean 
entiee and deeeive people —even some 
who elaim to be Christians. 

In its introduetion. The Secret 
elaims that the reason Plato, Newton, 
Beethoven, Edison, and Einstein were 
sueeessful is beeause they knew the 
"seeret.” How do we know they knew the 
seeret? They were sueeessful. The prem¬ 
ise oiThe Secret is that all sueeess eomes 
from what it ealls the "law of attraetion.” 
Therefore, all sueeessful people (using a 
worldly standard of "sueeess”) must have 
aehieved their sueeess through this law. 
Unsueeessful people presumably failed 
to use this law. 

At this moment, I might ponder 
whether Hitler knew the law. Certainly, 
for nearly a deeade he was very sueeess¬ 
ful in his soeial and politieal agenda. 
Did he ultimately fail only after he forgot 
the law? 

What is this seeret law of attraetion? 
"The [law of attraetion] gives you any¬ 
thing you want: happiness, health, and 


wealth. ... We ean have whatever it is 
that we ehoose” (Byrne, 2006, p. 1). A 
grandiose elaim. How ean this happen? 

Meehanistieally, Byrne (2006, 2010) 
states that everything in the universe 
is eomposed of energy. All energy has 
speeifie frequeneies. When we eall upon 
the right frequeney, then all the energy 
of the universe will eause our desires 
and thoughts to beeome manifest. If 
our heart dwells upon positive things, 
we emit positive frequeneies. Like a 
huge antenna, the universe will reeeive 
these positive frequeneies and subse¬ 
quently provide a positive response of 
wealth, fame, ete. Negative thoughts? 
Apparently the universe will provide in 
a negative manner. 

Even as I was looking at this book in 
a bookstore, I was eonfronted by a true 
believer. When asked if I had read it yet, 
I replied, "No.” I then reeeived a deserip- 
tion of how amazing the law of attraetion 
is and how everything is eontrolled by 
our thoughts. Apparently, even traffie 
signals respond to positive thinking. It 
was explained to me that I simply had 
to think positively and lights would turn 
green. I wondered what would happen 
to the traffie light if the driver in front of 
me was having a grumpy day. 

The type of positive thinking advo- 
eated by The Secret and The Power, how¬ 
ever, is not neeessarily all that positive 

The universe is NOT an 
embodiment of God. 

God IS God. 

He is the greatest force 
in the universe. 

And, He most decidedly 
is NOT a feeling. 


or inspiring. What is so positive about 
granting the desires of selfish, nareis- 
sistie, and ignoble people who lust for 
wealth and power? In faet, this "law of 
attraetion” seems to eater direetly to the 
most base and earnal desires of humans. 
What is inspiring about spending all 
your mental and emotional energy visu¬ 
alizing a new sports ear? What is inspir¬ 
ing about shunning those struggling with 
addietions or personal problems so as not 
to be eontaminated with their negative 
thoughts? Sueh philosophy eontradiets 
Christ's example and His teaehing to 
help the poor, the siek, and those in need 
(Matt. 8:16; 9:10-13; 10:1-3; 25:34-45; 
Mark 10:21; Luke 5:31; 6:21; 18:22). 

In faet. The Secret elaims siek- 
ness results exelusively from negative 
thoughts. "When you open yourself 
to feel the abundanee of the Universe, 
you'll experienee ... all the great things 
that Universe has for you - good health, 
good wealth, good nature. ... Illness ean- 
not exist in a body that has harmonious 
thoughts” (Byrne, 2006, pp. 126-127, 
130). Apparently, Steven Jobs and Chris¬ 
topher Reeves were simply not positive 
enough in their thinking. I might won¬ 
der what it will mean when the author 
and the various other eontributors of this 
book beeome ill and die. Was it beeause 
they stopped being positive? In faet, for 
a foree so powerful that it ean prevent 
any disease and manifest any thought, it 
should be mere ehild's play to reeharge 
a body so that it will never die. 

Also, if you are not wealthy, that is 
beeause of negative thoughts. 

The only reason any person does not 
have enongh money is beeanse they 
are blocking money from eoming to 
them with their thonghts. ... If yon 
do not have enongh money, it is 
beeanse yon are stopping the flow of 
money eoming to yon ... with yonr 
thonghts. ... To attraet money, foens 
on wealth (Byrne, 2006, p. 99, 111). 

We are told by Byrne (2006) that 
Abraham, Job, and other aneient He¬ 
brews were ineredibly wealthy, not 
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because of blessings from God, but 
because they knew the law of attraction. 
Even Jesus is claimed to have preached 
prosperity and lived in affluence (Bryne, 
2006). 

Difficulties and tragedies are said to 
result from our negativity too. 

Everything that surrounds your life 
... you have attraeted. Now 1 know 
at first blush thafs going to be some¬ 
thing you hate to hear. You're going 
to immediately say, '1 didn't attraet 
that ear aeeident... ." And I'm here 
to be a little in your faee and to say, 
yes you did attraet it (Byrne, 2006, 
pp. 27-28). 

Whose negative thoughts were 
responsible for Hurricane Katrina or 
the Japan tsunami? Apparently, all the 
victims were guilty. 

[We] reeall events in history where 
masses of lives were lost, and [it 
seems] ineomprehensible that so 
many people eould have attraeted 
themselves to the event. By the law 
of attraetion, they had to be on the 
same frequeney as the event. It does 
not neeessarily mean they thought of 
the same event, but the frequeney of 
their thoughts matehed the frequen¬ 
ey of the event (Byrne, 2006, p. 28). 

In direct contradiction, Jesus denied 
that all tragedies and illness are linked 
to behavior, thoughts, or even personal 
sin (Matt. 5:45, John 9:1-5, Luke 13:4). 
And yes, it is hard to imagine —in fact 
it is simply impossible to imagine—that 
thousands of people in a specific loca¬ 
tion all were locked on the same so- 
called negative thought frequency. Were 
there none among them on a positive 
frequency? If so, apparently the law of 
attraction failed them completely. 

What is more, left to our own per¬ 
spective, concepts of negative and 
positive can easily become blurred. Who 
arbitrates what is a positive thought and 
what is a negative thought? Eor some, 
thinking of the sudden death of a harsh 
and overbearing boss is a very positive 
experience. Just as the opinion of what 


is good and what is evil is poorly defined 
by human standards, what is negative 
thinking to one person may be very 
positive to another. What standard does 
the ''universe” use to evaluate whether 
a person is having a negative thought or 
a positive thought? Who or what sets the 
standard? How is this standard applied? 

As mentioned before, Adolf Hitler 
enjoyed great political and social success 
for nearly a decade. During this time, 
he wrought unthinkable misery upon 
millions of people. Was he applying 
the law of attraction? Was he success¬ 
ful because he was thinking "positive” 
thoughts? Were his victims reaping the 
consequence of their negative thinking? 
Was Hitler's subsequent decline and 
suicide only because he started thinking 
negatively? 

While reading The Secret, it became 
clear that the concepts of "positive 
thought” and "good behavior” were 
being merged. However, without God 
as a standard for positive and good, evil 
will reign (Rom. 2:8; 1 John 5:19; Jude 
14-16). Without God's discernment, 
humans easily become confused about 
what is truly good and what is truly evil 
(Rom. 14:16; 2 Gor. 4:4; Gal. 5:16-17; 
Heb. 5:14). In fact, without God, our 
human desires become decadent and de¬ 
structive (Rom. 1:24-32; Rom. 3:11-13; 
Gol. 3:5; 1 Tim. 6:9). A universe that 
simply responds to so-called "frequen¬ 
cies” has no moral discernment and no 
accountability for any consequences. 
Only through God can our desires 
become truly for good and not for our 
own lusts (Rom. 13:14; Heb. 5:14; 2 
Thess. 1:11). 

When the "Universe” has the ability 
to wield such power, it assumes the role 
of God. Once it assumes this role, does 
it assume the role of creator as well? 
Where would the universe get the power 
of creation? 

The law of attraction is the law of 
creation. Qnantnm physicists tell 
ns that the entire Universe emerged 
from thonght! Yon create yonr life 


throngh yonr thonghts and the law 
of attraction. ... When yon become 
aware of this great law, then yon be¬ 
come aware of how incredibly pow- 
erfnl yon are, to be able to THINK 
yonr life into existence (Byrne, 2006, 
p. 15). 

Apparently the power of creation 
resides in the law of attraction, and the 
law of attraction was created by thought. 
Thus, thought becomes the creator. But 
whose thought? Thought implies —rath¬ 
er, thought requires - a thinker. Thought 
cannot create itself. 

Does the universe have thoughts? 
The only source of thought identified by 
Byrne (2006, 2010) is human thought. 
With this "think system,” Byrne (2006, 
p. 15) claims we "think” our "life into 
existence.” By extension, therefore, 
humans have created themselves. It 
makes little sense, though, that the law 
of attraction requires human thought 
to create the universe, yet the universe 
had to create humans in order to receive 
those thoughts. 

In reading The Secret, I never found 
any type of logical consistency. Not that 
"New Age” pantheism worries about 
such, but the book's author and con¬ 
tributors seem to have some concern 
about being scientifically consistent. 
Why? Perhaps they realize people will be 
more enticed if they think this is some 
type of scientific law. Appealing to vague 
generalizations within the loose con¬ 
jectures of quantum physics, they find 
sufficient space to let their imaginations 
fly. This is hardly the basis of a scientific 
law, but certainly more than sufficient 
for the true believers and the deceived. 

The teachings in The Secret require 
that we consider each of us to be our 
own "god” and thus able to call upon the 
powers of the universe (whatever those 
are) to achieve our hearts' desires. These 
teachings make the bold claim that if we 
emit a different frequeney out into 
the Universe. The Universe must 
deliver the pietures of the new fre¬ 
queney, no matter how impossible 
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the situation might seem ... go out 
into your day and release it to the 
Universe and trust that the Universe 
will figure out how to manifest it 
(Bryne, 2006, pp. 19, 92). 

The constant capitalization of the 
word ''Universe” is a clear attempt to 
empower the universe (i.e., the creation) 
with divine characteristics, including 
some mystic "wish-granting” power. 
Almost like "the Force” in Star Wars, 
this illusory power is at our beckoning to 
perform miracles simply by our thinking 
them into existence. A power the Bible 
clearly declares is held only by God now 
becomes a power we each possess (if we 
know and understand how to use it). We 
are even told to place our trust in the 
Universe. Thus, through the Universe's 
power of the so-called law of attraction, 
we replace God. When we replace God, 
we then aspire to become like god. 
This is not a new aspiration, and God 
warns of its tragic consequences (cf. Isa. 
14:12-15). 

In fact, The Secret brazenly states, 
You are God in a physical body. 
You are spirit in the flesh. You are 
Eternal Life expressing itself as You. 
You are a cosmic being. You are all 
powerful. You are all wisdom. You 
are all intelligence. You are perfec¬ 
tion. You are magnificence. You are 
the creator, and you are creating the 
creation of you on this planet (Bryne, 
2006, p. 164). 

The arrogance of this claim is mind- 
boggling. Each of these is a character¬ 
istic clearly reserved for God. Assigning 
them to our own meager existence is as 
foolish as King Ganute attempting to 
command the tide to stop. 

The book's official website makes 
the additional grand statement that 
"the greatest power in the universe is a 
feeling” (www.thesecret.tv). Sadly, many 
people will read that statement and not 
even realize what it is really trying to say. 
Many people who consider themselves 
Ghristians will not even recognize that 
statement is virtual blasphemy. 


Greating by thinking? A feeling is the 
greatest power in the universe? Think it 
and you will make it happen? Trust the 
universe? 

Let me be very clear. I am NOT 
God. You are NOT God. The birds 
and oceans do NOT contain portions of 
God. God can make the rain, but God is 
NOT the rain. The universe is NOT an 
embodiment of God. God IS God. He 
is the greatest force in the universe. And, 
He most decidedly is NOT a feeling. 

God is not at our beck and call. He 
has no obligation to grant our wishes, 
positive or negative. We cannot simply 
look at Him as some cosmic Santa Glaus. 

Undoubtedly some disciples of The 
Secret will argue that the Bible says God 
will give you the desires of your heart. 
Probably they have heard this comment 
from others without knowing what the 
Bible actually says. In Psalm 37, the 
psalmist states: 

Trust in the LORD and do good; 
dwell in the land and enjoy safe pas¬ 
ture. Delight yourself in the LORD 
and he will give you the desires of 
your heart. Commit your way to the 
LORD; trust in him and he will do 
this: He will make your righteous¬ 
ness shine like the dawn, the justiee 
of your eause like the noonday sun. 
Be still before the LORD and wait 
patiently for Him (Psalm 37:3-7a, 
NIV). 

This is far different from supporting 
the teachings of The Secret. This passage 
is absolutely contrary to the foolish idea 
that our thoughts and desires cause God 
(or the "universe”) to grant our wishes. 
Only when our heart mirrors the heart 
of God can we expect Him to grant our 
desires. Why? His desires are now also 
our desires. 

Genesis I also declares that God 
is the Greater. The Greater is not 
"thought,” not the law of attraction, not 
the universe, not some silly human idea 
of a "think system.” As Greator, God and 
God alone has the power to manifest 
an idea into reality. He alone has the 


power to provide good for His creation 
(James 1:17). 

It is little wonder that Satan so vigor¬ 
ously opposes all Biblical teachings of 
Greation. Once God is removed from His 
role as Greator, then the search begins for 
a replacement. Satan cares little about 
whom or what we use as God's replace¬ 
ment, just as long as we replace Him. 
When God is replaced in our lives, we 
fill that hole with almost anything else: 
wealth, power, spiritualism, pantheism, 
humanism, materialism, or even narcis¬ 
sism. We turn away from the Greator and 
worship something within the creation 
(Rom. 1:25). Our hearts then become fu¬ 
tile, and we believe a lie (Rom. 1:21-25). 
This lie includes worshipping things such 
as the universe, believing ideas such as 
the so-called law of attraction, striving 
solely for material possessions, and lusting 
for carnal gratification. 

Personally, I would not want fulfill¬ 
ment or gratification of all my desires. I 
do not know the future. I do not know 
what is best for me. Something that 
might seem wonderful at the moment, 
God knows is really a harbinger of ill 
later in my life. I would much rather 
leave what is best for me in His hands 
than in my own envious, jealous, and 
unsteady thinking (James 1:17). In fact, 
God clearly warns us that our hearts lust 
after evil. Our cravings are opposed to the 
love and perfection of God (Rom. 13:14; 
Gal. 5:16-24; Eph. 2:3). A universe truly 
under the power of the law of attraction 
(as described by The Secret) would be 
evil, almost beyond comprehension. 

We can easily understand that a posi¬ 
tive attitude is healthier both emotion¬ 
ally and physically. People with a positive 
attitude are more likely to enjoy both 
professional and personal success. How¬ 
ever, The Secret exploits this connection 
far beyond any reasonable link. There 
will always be examples of people who 
seem to have had either an extraordinary 
stroke of luck or skilled dedication. The 
Secret assumes these examples verify 
its claims. If you are successful, it was 



104 


Creation Research Society Quarterly 


because you positively used the law of 
attraction. If you are not successful, 
or even suffer personal or professional 
tragedy, then it assumes you negatively 
used the law of attraction. This produces 
a classic form of circular reasoning, with 
no possible contradictory outcome. 

Certainly as Christians we have 
more reason to be positive than anyone. 
We have the promise of eternal life. We 
have the promise of joy—true joy that 
comes from the love of Cod, not the 
acquisition of material possessions or 
fame. The apostle Paul faced the direst 
of circumstances with a positive attitude 
and love in his heart (2 Cor. 6:4-10). But 
his attitude was grounded in Cod, not 
the desire to be famous or rich. 


The Secret and The Power merely rep¬ 
resent the continued assault against the 
role of Cod as Creator and our relation¬ 
ship to Him and the rest of His creation. 
It is nothing new, and it is certainly not 
a secret. The assault began when Satan 
first enticed humans to question Cod's 
authority and pursue their own desires 
(Cenesis 3). These books offer the same 
basic claims that Satan has always made. 
We, not Cod, know what is best for our 
lives. We, not Cod, created our life. We 
are accountable only to our own desires 
and thinking. 

Cod warns of such enticing teach¬ 
ings that appeal to our selfish desires 
and feed our greed (2 Tim. 4:3; 2 Peter 
2:15). These self-serving teachings are 


attractive to many people, but they 
always lead to destruction. Only a right 
relationship with our Creator will truly 
give us what The Secret fails to deliver: 
a fulfilled and rich life. 

Kevin Anderson, Ph.D. 

Editor 
Creation Research 
Society Quarterly 
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Dr. Emmett Williams passed on to glory April 21, 2011, in Alpharetta, CA. He 
contributed greatly to the strong heritage of the Creation Research Society, serving 
on the CRS board of directors for 36 years, 1967-2003. Emmett was CRS vice- 
president 1973-1982 and president 1994-1999. He also served as Quarterly Editor 
for many years, introducing features including Symposia and Panorama sections. 
Emmett was honored as a Fellow of the Society in 1990; the June 1991 Quarterly 
was dedicated to him. 



A true southern gentleman, Emmett Williams was born in Lynchburg, VA. He 

served in the Marine Corps 1950-1952, and then earned B.S, M.S. and Ph.D. degrees from Virginia Polytechnic 
Institute and Clemson University. His specialties were metallurgical and materials engineering. Career contributions 
included both industry and academics, with teaching and textbook writing at Bob Jones University. 


Across the years, the Emmett Williams name is found on scores of CRS Quarterly books, articles, reviews and letters 
(including one of his final articles, starting on p. 147 of this issue). His research efforts include rapid stalactite growth in 
caves, Crand Canyon geology, thermodynamic laws, and scanning electron microscopy. 


On a personal note, Emmett was a true friend, always patient with those of us who were on the learning curve of creation 
research. He was a colorful and capable chairman of our annual CRS board meetings. We were kept on task with the 
humorous threat, 'If anyone takes off on a rabbit trail, Pll get out my rabbit gun!" Board meetings were always productive 
and never dull under Emmett's leadership. 


Emmett's wife Mary, three children, and grandchildren reside in Ceorgia. The Williams family is a part of the strength of 
our nation and of the modern creation movement. 

Don B. DeYoung 
President, CRS Board of Directors 








Origin of Appaiachian Geomorphoiogy 
Part ii: Formation of Surficiai Erosion Surfaces 

Michael J. Oard* 


Abstract 

E rosion surfaces on the Piedmont and the Appalachian Plateaus are 
described. Ridges and valleys in the Valley and Ridge Province 
are probably not erosion surfaces, forming instead due to lithology dif¬ 
ferences in the underlying rocks. The ^^cycle of erosion^^ invented by 
William Morris Davis was once popular but has many problems. The 
currently popular weathering hypothesis is also analyzed and found 
wanting. The formation of the erosion surfaces with monadnocks and 
veneers of gravels transported over long distances is best explained by 
mechanisms associated with the retreating stage of the Flood. 


Introduction 

In part I, I summarized the general geomorphoiogy of the Ap- 
palaehians, whieh ineludes the Piedmont, Blue Ridge Moun¬ 
tains, Valley and Ridge, and Appalaehian Plateaus provinees 
(Figure 1). Several lines of evidenee suggest that up to 6.5 km 
of erosion oeeurred, probably as a result of sheet-flow erosion 
during the retreating stage of the Flood. Although there are 
several erude methods of estimating the amount of erosion, 
the most reliable indieator is probably the amount of sediment 
and sedimentary roek in the offshore area. 

During the great erosion episode in the Appalaehians, roeks 
were sometimes planed to flat or nearly flat surfaees, ealled 
erosion or planation surfaees. These surfaees have proven 
eontroversial among seeular geologists but ean be readily 
explained by the meehanisms of the Flood. 


Surficiai Erosion Surfaces 

An erosion surfaee is deflned as: ''A land surfaee shaped and 
subdued by the aetion of erosion, esp. by running water. The 
term is applied to a level or nearly level surfaee” (Neuendorf et 
ah, 2005, p. 217). A planation surfaee is generally eonsidered 
a flat to nearly flat erosion surfaee. The deflnition ineludes 
erosion by water beeause many surfleial erosion and planation 
surfaees are eapped by a veneer of generally rounded roeks 
attributed to aqueous aetion. 

Gravel-eapped planation surfaees are found all over the 
Earth. Good examples are found in the northern High Plains 
of western North Ameriea. There are typieally four planation 
surfaees in this area in Montana and Ganada (Alden, 1932). 
Figure 2 shows the flat surfaee of the highest planation surfaee, 
the Gypress Hills of southeast Alberta and southwest Saskateh- 
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Figure 1. Map of the Appalachian provinces and the two 
provinces to the west. From Aadland et al. (1992). 



Figure 2. The flat top of the Cypress Hills planation surface 
near Reser Lake. 


ewan (Card and Klevberg, 1998). Before dissection, probably 
by glacial meltwater, this surface covered an area of about 
2,500 km^. Its western end stands about 300 m above the next 
planation surface, the Flaxville surface, and about 700 m above 
the rivers to the north and south. The top of the Cypress Hills 
surface is capped by an average 23-m-thick veneer of rounded 
quartzite cobbles and boulders (Figures 3 and 4). Quartzite is 
not exposed on the High Plains, and the rocks atop the Cypress 



Figure 3. Quartzite conglomerate cap at Conglomerate 
Cliffs, western Cypress Hills. 



Figure 4. Close up of the quartzite conglomerate at Con¬ 
glomerate Cliffs, western Cypress Hills. 


Hills surface likely originated in the western Rocky Mountains 
of central and northern Idaho and western Montana, based on 
paleocurrent directional indicators, representing a total travel 
distance of over 500 km across the present continental divide 
(Card et al., 2005). The minimum current velocity, based on 
the slope between the eastern Rocky Mountains and the top 
of the Cypress Hills, the size of the rocks, and the ubiquitous 
percussion marks on the rocks (Figure 5), is an incredible 30 
m/sec at a minimum depth of 5 5 m (Klevberg and Card, 1998). 
These numbers were based on the fact that percussion marks 
on hard quartzite rocks are ubiquitous, implying highly tur¬ 
bulent flow in which small- to medium-sized rocks are carried 
up into suspension for a short time and crash down into other 
quartzites. The minimum horizontal velocity and depth were 
calculated by estimating the fall velocity of a maximum size. 
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Figure 5. Large percussion marks on a quartzite boulder 
from the Cypress Hills gravel cap. 


bullet-shaped rock of 15 centimeters diameter. The distribution 
of the gravels indicates these conditions existed in a sheet flow 
across the entire area. 


In the Appalachians, there are three possible erosion surfaces. 
Due to their rolling morphology, they are notplanation surfaces. 
From east to west, these include: (1) the Piedmont Province, (2) 
the accordant mountaintops of the Valley and Ridge Province, 
and (3) the Allegheny and Cumberland Plateaus. 1 include the 
Interior Low Plateaus Province to the west in the last. 

The Piedmont Erosion Surface 

The Piedmont Province starts just east of the Blue Ridge 
Mountains from the Hudson River in the north to Alabama in 
the south (Figure 6). It is 200 km at its widest point near the 
Virginia-North Carolina border. The Piedmont is bordered on 
the east by the Atlantic Coastal Plain Province, the boundary 
being the fall line. The Piedmont is relatively flat (Figure 7) 
with many erosional remnants called monadnocks (Figure 8). 
Stone Mountain, Georgia, is probably the best known (Figure 
9) (Froede, 1995). It rises 240 m above the surrounding terrain. 
The Piedmont's elevation gradually rises westward to the Blue 
Ridge Mountains. 

The highly deformed rocks of the Piedmont are predomi¬ 
nantly igneous and metamorphic rocks with several distinct 



Figure 6. Map of the subprovinces (belts) on the Piedmont from Alabama to Virginia. After Hatcher (1972, p. 2,737). 
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Figure 7. Lake on the Piedmont near Parkersville showing general flatness of the terrain. 



Figure 8. Monadnock on the Inner Piedmont close to Cae¬ 
sar's Head State Park, South Carolina. 



Figure 9. Stone Mountain, Georgia, monadnock. Photo 
courtesy of Carl Froede. 


tectonic zones and lithologic belts parallel to the Blue Ridge 
Escarpment, such as the Brevard Fault zone, the Charlotte Belt, 
and the Carolina Slate Belt. Cranitic bodies locally intrude 
the Piedmont. The type of rock varies widely; there are even 
some mantle-sourced rocks in spots (Farrar, 1985). 

Nevertheless, the Piedmont has been planed fairly smooth 
across its entire area. The presence of rolling hills and monad- 
nocks (see below) make it an erosional, rather than a planation, 
surface. Because of the lithology variations, erosion by modern 
processes over millions of years would have resulted in a more 
uneven surface, with hard rocks eroded less than soft rocks. By 
now, erosion over millions of years should have resulted in the 
harder rocks being mountains and the softer rocks being deep 
valleys. But both hard and soft rocks have been planed gener¬ 
ally the same by erosion. Ceomorphologist Nevin Fenneman 
(1938, p. 122) stated that the Blue Ridge Mountains and the 
Piedmont used to be called the “Older Appalachians," but the 
eastern part was planed: 

At a much later time the older belt became two physiographic 
provinces by the reduction of its seaward side of a relatively 
late peneplain (Piedmont province), while the higher belt 
on its western side (Blue Ridge province) was not destroyed. 

Figure 10 is a shaded relief image of the central Appala¬ 
chians around Ceasar's Head State Park at the Blue Ridge 
Escarpment, showing the rough, mountainous look of the 
Blue Ridge Province and the smoother look of the Piedmont 
to the southeast. 

Because the Blue Ridge Escarpment between the two 
provinces shows evidence of significant headward erosion 
toward the west (see Oard, 2011), the scale of that event 
makes it likely that the Piedmont planation occurred at the 
same time. Eenneman's “peneplain" was the old name for an 
erosion surface; today, it is simply called an “erosion surface." 
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Figure 10. Shaded relief image of the central Appalachians 
around Caesar's Head State Park, South Carolina, at the 
Blue Ridge Escarpment showing the rough, mountainous 
look of the Blue Ridge Province and the smoother look of 
the Piedmont. The parallel ridges and valleys can also be 
seen to the northwest. 



Figure 11. The distinctive geomorphology of the Appala¬ 
chian Mountains in southern Pennsylvania, Maryland and 
eastern Virginia (from Landforms of the Conterminous 
United States). The Great Valley is shown by an arrow. 


Are the Ridges in the Vaiiey and Ridge Province 
an Erosion Surface? 

The Valley and Ridge Provinee, on the opposite side of the 
Blue Ridge Mountains from the Piedmont (Figure 1), extends 
a distanee of about 1,900 km from the St. Lawrenee Lowland 
to Alabama (Fenneman, 1938; Thornbury, 1965). Its width 
varies from about 22 km along the New York-New Jersey state 
line to 125 km between Harrisburg and Williamsport, Penn¬ 


Figure 12a. Vertical strata in one of the water gaps on the 
Susquehanna River north of Harrisburg, Pennsylvania. 



Figure 12b. Conglomerate in near vertical sedimentary rock 
in one of the water gaps on the Susquehanna River north of 
Harrisburg, Pennsylvania. 


sylvania. The provinee is thought to have formed by folding 
and thrusting toward the northwest of mostly early Paleozoie 
strata followed by erosion over millions of years. The ridges 
and valleys have a marked parallelism in a northeast-southwest 
direetion (Figures 10 and 11). The Great Valley (see Card, 
2011) is usually eonsidered the first valley, as it borders the 
Blue Ridge Mountains to the east. 

The erests of the ridges are generally hard sandstone or 
eonglomerate (Figure 12a and b), and are moderately even or 
level, and of similar elevation, but rarely are any ridges wide 
enough to be topped by a flat surfaee. The valleys are mostly 
underlain by softer shales. Lithologieal differenees probably 
explain the highs and lows. This is different from the erosion 









110 


Creation Research Society Quarterly 



Figure 13. Monadnocks above flat floor of the Great Valley 
as seen to the northwest from Rocky Top Overlook, Shenan¬ 
doah National Park, Virginia. 



Figure 14. The dissected erosion surface on the border of 
Virginia and Kentucky at Breaks Interstate Park. 


of the Piedmont, also with lithological differences but planed 
generally flat, while the Valley and Ridge were not. The level 
tops of many of the ridges suggested to some, such as William 
Morris Davis (Hack, 1989), that their crests represented an 


extensive erosion surface. It was named the “Schooley Pene¬ 
plain” by William Morris Davis (Johnson, 1954, p. 489). A 
lower peneplain, developed in the valleys, was called the Har¬ 
risburg Peneplain. However, the accordant tops of the ridges 
need not represent a single regional erosion surface, but merely 
differential erosion of hard and soft folded rocks (Hack, 1989). 
Thornbury (1965, p. 127) suggested: 

We must, of course, always keep in mind the possibility that 
the topography of the Ridge and Valley province can be 
interpreted reasonably without resort to erosion cycles and 
peneplains. 

Therefore, I will not treat the accordant tops of the Valley 
and Ridge Province as a regional erosion surface. 

However, the bottom of the Great Valley likely is a linear 
erosion surface, since in many areas the valley floor is flat and 
has truncated sedimentary rocks of different hardness. Also, 
monadnocks occur in the Great Valley (Figure 13). This ero¬ 
sion surface can be equated with the Harrisburg peneplain of 
Davis's cycle of erosion. 

Erosion Surfaces West of the Valley and Ridge Province 

Immediately west of the Valley and Ridge Province is the 
Appalachian Plateau Province, which stretches from north¬ 
western New York to northeastern Alabama (Fenneman, 1938, 
pp. 279-342). It attains a maximum width of 320 km in the 
Ohio-Pennsylvania-West Virginia area (Thornbury, 1965) and 
occupies more than 66,000 kmh The Appalachian Plateau 
consists of the Allegheny Plateau in the north and the Cum¬ 
berland Plateau in the south. The boundary between the two is 
rather arbitrary. Most of the Appalachian Plateau is significantly 
dissected by streams, and thus different from many plateaus 
found in the western United States. Briggs (1999) subdivided 
this area into miniprovinces. 

The rocks below the Appalachian Plateau are relatively 
undeformed, except in the east (Dennison, 1976). The high¬ 
est point of the plateau is along the eastern border of West 
Virginia and Kentucky, where the plateau edge exceeds 1,200 
m (Figure 14). Although the altitude of the plateau varies, it is 
generally higher than the Valley and Ridge Province and the 
Low Plateaus Province to the west and is bounded on most 
sides by outfacing escarpments. One exception is the northwest 
part of the plateau, from a point east of Columbus to near 
Cleveland, Ohio. This could have been caused by glaciation, 
which reached the northern Allegheny Plateau (Oard, 2004), 
as evidenced by glacial debris, and the loss of the escarpment 
in the northwestern plateau. 

The Appalachian Plateau Province is considerably dissected 
by channelized erosion, the type that forms canyons and val¬ 
leys (Figure 15). It is so dissected along its eastern margin that 
the topography is designated as mountainous—the Allegheny 
Mountains or Allegheny Front. Relief in the Allegheny Moun- 
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Figure 15. View southwest of an erosional remnant of the 
Allegheny Plateau showing considerable dissection around 
it (view southwest from Welcome Center Rest Stop, 1-15, 
north central Pennsylvania). 


tains reaehes about 300 m, but it is 600 m in the Cumberland 
Mountains along the eastern Cumberland Plateau ealled 
the Cumberland Front (Figures 16 and 17). The New River 
deeply ineises the Appalaehian Plateau (Figure 18). Although 
loealized erosion euts the Appalaehian Plateau Provinee, the 
plateau onee was a large erosion surfaee (Figure 19). The Al¬ 
legheny Plateau, the northern Appalaehian Plateau, is rolling 
and has also been more severely eroded (Figures 20 to 22) than 
the Cumberland Plateau, whieh is quite flat and less disseeted 
(Figures 23 and 24). 

In the western part of the Appalaehian Plateau Provinee, 
there is a beneh about 100 m above the major river valleys 
(Figure 25) eut into hard roek. It is eonsidered a strath terraee 
and named the Parker Strath in many plaees. A strath terraee 



Figure 16 (left). Cumberland Front at the edge of the Cum¬ 
berland Mountains, looking west from 1-40 in Tennessee. 


Figure 17 (below). Google map image of Cumberland Front 
(solid line). The Cumberland Front is the boundary between 
the subdued relief of the Cumberland Plateau to the north¬ 
west and the Valley and Ridge Province to the southeast. The 
Blue Ridge Province can be seen in the lower, right corner. 
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Figure 18. New River Gorge near the New River Bridge, 
West Virginia. 


Figure 21. Top of fairly flat erosion surface of the Allegheny 
Plateau east central Pennsylvania. 



Figure 19. Dissected erosion surface, north central Pennsyl¬ 
vania. Vertical exaggeration =1.5. 



Figure 20. Top of rolling, dissected erosion surface of the 
Allegheny Plateau north central Pennsylvania. 



Figure 22. Top of rolling erosion surface of the Allegheny 
Plateau, southeast West Virginia. 


is a narrow erosion surface formed during dissection of the 
valleys and gorges. 

To the west of the Appalachian Plateau Province lies the 
Interior Low Plateaus Province (Fenneman, 1938, pp. 411-448; 
Thornbury, 1965, pp. 185-211). The Interior Low Plateaus 
Province represents a lower erosion surface, called the Lexing¬ 
ton Plain (Figure 26). Fairly flat and rolling, it is more a plain 
than a plateau (Figures 27 to 29). Its eastern boundary is the 
escarpment up to the Appalachian Plateau in eastern Kentucky 
and Tennessee (Figure 30). It extends north to the edge of 
lee Age glaciation and west into western Kentucky and Ten¬ 
nessee (Figure 1). Gravels from the Appalachian Mountains 
cover parts of this surface, especially in western Kentucky (see 
below). The Lexington Plain is less severely dissected than the 
Appalachian Plateau Province. 

_ Erosional Remnants _ 

Erosional remnants are common on Appalachian erosion sur¬ 
faces. They are typically hills or even mountains that survived 
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Figure 23. View northwest of the top of the nearly flat ero¬ 
sion surface of the Cumberland Plateau, Sequatchie Valley, 
southeast Tennessee. 



Figure 26. Shaded relief map of Cincinnati, Ohio, region 
and south, showing the Lexington Plain and the higher 
Appalachian Plateau with a sharp boundary (escarpment) 
between them. From shaded-relief.com. 



Figure 24. Nearly flat erosion surface of the Cumberland 
Plateau, southeast Tennessee. 



Figure 27. Erosion surface of the Interior Low Plateaus 
Province northeast of Cincinnati, Ohio. 




Figure 25. Rolling strath terrace (left arrow) west of the nearly Figure 28. Erosion surface of the Interior Low Plateaus 

flat erosion surface of the Cumberland Plateau (right arrow). Province, south central Kentucky. 


erosion, although redueed in elevation (Small, 1978). Any pro¬ 
posed erosional meehanism must aeeount for these remnants. 
Most are inselbergs, defined as ''a prominent isolated residual 
knob, hill, or small mountain of circumdenudation, usually 
smoothed and rounded, rising abruptly from and surrounded by 


an extensive lowland erosion surfaee” (Neuendorf et ah, 2005, 
p. 328, emphasis his). Inselberg is a German word meaning a 
hill or an island jutting up from a flat sea, or more simply an 
“island mountain” (Faniran, 1974, p. 151). They are assoeiated 
with hot, dry environments but oeeur in many different elimates. 
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Figure 29. Erosion surface of the Interior Low Plateaus 
Province, western Kentucky. 



Figure 30. The western escarpment of the Cumberland Pla¬ 
teau looking northwest. The flat surface in the background 
is the continuation of the Cumberland Plateau that wraps 
around the valley below. 



Figure 31. Monadnocks on the Inner Piedmont as seen from 
High Piney Spur, Blue Ridge Parkway, looking east. 


A synonym often used in the eastern United States is “mo- 
nadnock”; the same as the African 'Tornhardt.” Stone Moun¬ 
tain, Ceorgia, is a famous monadnock on the Piedmont (Figure 
9), but only one of hundreds (Figure 31, and see Figure 8). The 


distribution of monadnocks on the Piedmont approaching the 
Blue Ridge Mountains indicates a northwest erosional retreat 
of the Blue Ridge Escarpment (Hack, 1989). 

The origin of inselbergs is one of many puzzles in geo¬ 
morphology (Twidale, 1982) and has generated considerable 
controversy for many years. Their mere existence, towering 
over planation and erosion surfaces, is problematic, but that 
is multiplied by their supposed duration from tens to over 100 
million years (Card, 2008). Aspects of structure and lithology 
seem to control their development, but those correlations 
appear weak (Twidale and Bourne, 1998; Romer, 2005), fol¬ 
lowing King's (1966) observation of a lack of any structural 
control on many inselbergs. Some researchers have noticed 
a correlation between fracture patterns in inselbergs and the 
surrounding land. Inselbergs seem to be less fractured or 
jointed (Twidale, 1981; Twidale and Bourne, 1998), but the 
question is far from settled (Romer, 2005). Thomas (1978, p. 
3, emphasis his) stated: 

Enquiry into the origins and development of the prominent 
and generally isolated hills deseribed as inselbergs eontinues 
to arouse eontroversy after many deeades of researeh. 


Long-Distance Transport of Resistant Rocks 

Resistant rocks eroded from the Appalachians have been 
transported long distances out onto the surrounding lowlands. 
Remnants of what was probably once a widespread gravel de¬ 
posit are often found at the highest elevations and have been 
given different names at different locations. 

That west of the Appalachian Mountains is generally called 
the Lafayette Gravel. It is found in scattered upland locations 
over a wide area east of the Mississippi River valley, from the 
Ohio River in the north into the southern states (Antin et ah, 
1991; Ehlers, 1996; Thornbury, 1965). Its original extent is un¬ 
clear since so much of it has been eroded (Bresnahan and Van 
Arsdale, 2004). The larger clasts are typically iron-stained and 
composed mostly of brown chert (Eigures 32 and 33), a hard 
silicate. Eigure 34 is a close-up view of the Lafayette Gravel in 
Eigure 33. Quartzite, sandstone, and vein quartz are minor con¬ 
stituents of this gravel. Vein quartz forms by hydrothermal deposi¬ 
tion in cracks and is generally white. The gravels are rounded to 
subrounded and up to 10 cm in diameter. A significant amount 
of finer-grained sediment is mixed in with the gravel. 

It appears that a regional gravel sheet once covered the 
Appalachian plateaus and extended across much of the area 
west of the Appalachians — in some places even beyond the Mis¬ 
sissippi River (Autin et ah, 1991; Ehlers, 1996; Potter, 1955b; 
Thornbury, 1965). The Lafayette Gravel shows paleocurrent 
directions toward the northwest. Potter (1955a, 1955b) noted 
that the sand and some of the larger clasts originated from the 
Blue Ridge Mountains, while others are local. It is interesting 
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Figure 32. The Lafayette Gravel in the Milby pit, western 
Kentucky. Except for a surficial layer, the in situ gravel 
extends from top to bottom of the pit with the lower gravel 
obscured with talus. 


that the ehert within the limestones of western Kentueky is 
blaek (Figure 35) while the Lafayette Gravel is tan, supporting 
the alloehthonous origin of the Lafayette Gravel. The distanee 
from the Mississippi River in western Kentueky eastward to the 
Blue Ridge Mountains is about 800 km. Thus, it is likely that 
a widespread sheet of gravel and sand was deposited over a low 
slope, probably during planing. After its deposition, the area 
was disseeted by ehannelized erosion, eroding and redepositing 
some of the gravel. 

Resistant gravels were also deposited east of the Appala- 
ehian Mountains, and surviving remnants eap the highest 
terrain. A sheetlike gravel around 7 to 9 m thiek eovers approxi¬ 



Figure 34. Glose up of the Lafayette Gravel shown in Figure 
33. 


mately 1,530 km^ of the eoastal plain of southern Maryland 
(Sehlee, 1957). There are also some isolated upland gravels on 
the Virginia eoastal plain. Upland surfaees near the eoast in 
northeastern Maryland, Delaware, southeastern Pennsylvania, 
and New Jersey are also eovered by the Brandywine and Bryn 
Mawr Gravels (Owens, 1999; Owens and Minard, 1979; Paz- 
zaglia, 1993; Stose, 1928). 

Sand with quartzite pebbles has also been found as far south 
of the Appalaehian Mountains as Florida (Froede, 2006, 2009), 
extending down to the northern Keys, where they are found in 
drill holes in the subsurfaee. Sueh quartzites are widespread 
and eontain elasts that are over 7.5 em in their long axis. The 



Figure 33. The Lafayette Gravel along a road in western 
Kentucky. 



Figure 35. Black chert within the limestone of western Ken¬ 
tucky, which is a different color than the overwhelmingly tan 
cherts of the Lafayette Gravel. 
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evidence shows these Florida quartzites were derived from the 
Appalachians, more than 1,000 km away. 

Uniformitarian Hypotheses 
on Formation of Erosion Surfaces 

In the 1800s, many geologists believed that erosion and plana- 
tion surfaces were caused by marine planation during sea level 
rises. Then in about 1900, William Morris Davis developed the 
“cycle of erosion” or the “geographical cycle” for the formation 
of erosion surfaces called peneplains. Davis and his cycle of 
erosion exerted considerable influence upon geomorphology 
that still continues, though diminished, today. 

The Rise and Fall of Davis’s “Cycle of Erosion” 

Davis was born into a liberal Quaker home, but the Quakers 
influenced him little, since his father was expelled from the 
church. Davis's religious views ended up as mainly moral 
sentiments, which eventually led him into unitarianism and 
an unshakeable faith in the hypothesis of evolution. His real 
interest was geology. He joined the geology department at 
Harvard University despite having no held experience (Chorley 
et ah, 1973). After an inauspicious start, he was given a strong 
hint by the president of Harvard University that he should look 
for employment elsewhere. He might have disappeared into 
obscurity, except for one lucky break. 

In 1883, he conducted a geological survey of the route for 
the Northern Paciflc Railway in Montana. Davis described his 
summer on the High Plains as a lifesaver, for it was there that 
he conceived the idea for his cycle of erosion (Chorley et ah, 
1973, p. 135; Crickmay, 1974, p. 171). Chorley et ah (1973, p. 
160) described his revelation: 



Figure 36. Google Earth image showing the eastern Fairfield 
Bench. Note that the bench is mildly dissected with the 
deepest dissection caused by the Missouri River on right. 
Vertical exaggeration = 2; north toward top right hand corner. 


Although Davis constantly acknowledged his debt to such 
predecessors as Powell, Jukes, Dutton and Gilbert, in later life 
he came to refer to his first notion of the cycle of erosion, while 
working on the Northern Pacific Railroad Survey in Montana 
in 1883, as rather like the blinding flash of understanding 
experienced by a prophet in the wilderness. 

Davis recognized the enormous denudation of the plains of 
Montana, as indicated by igneous mesas and dikes in bold relief 
(Chorley et ah, 1973, p. 136). Davis imagined that the many 
erosion and planation surfaces there were caused by ancient 
rivers and streams sweeping back and forth, smoothing the land 
over millions of years. He took special note of the comparative 
smoothness of the plain between Fort Benton and Creat Falls, 
Montana (Chorley et ah, 1973, pp. 162-163). This plain is the 
eastern Fairfield Bench (Figures 36 and 37). Back at Harvard 
the next fall, Davis developed his theory and applied it to ero¬ 
sion surfaces of the Appalachians. From then on, he published 
extensively on this subject into the early 1900s. 

Davis' idea was strongly influenced by the theory of evolu¬ 
tion (Flemal, 1971). Summerfleld (1991, p. 457) summarized 
its influence on Davis' views: 

The model of landscape evolution usually known as the cycle 
of erosion was developed by W. M. Davis between 1884 and 
1899 and owed much to the evolutionary thinking that had 
permeated both the natural and social sciences in Britain and 
North America during the latter half of the nineteenth century. 

Davis believed that, just like life, landscapes evolved 
through progressive stages, each exhibiting characteristic land- 
forms. Davis applied the popular analogy of age to landscapes. 
They initially started in their youths with the tectonic uplift of 
a level surface; progressed to maturity, with strong dissection 
by rivers and streams; and Anally reached old age, where the 
land is Anally subdued to a low relief peneplain near sea level 
(Johnson, 1954) and ready for another cycle. 



Figure 37. The rolling eastern Fairfield bench, northeast of 
Great Falls, Montana. It was this erosion surface that inspired 
William Morris Davis to deduce his “cycle of erosion" or 
''geographic cycle." 
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But this idea is fraught with diffieulties. During the early 
1900s, despite its popularity, geologists slowly beeame skeptieal. 
By the 1950s, the hypothesis was widely rejeeted. Summerfield 
(1991, p. 460) eonsidered the hypothesis vague, qualitative, and 
based on a number of unreasonable assumptions. Other than 
observations of erosion surfaees over large parts of the earth, it 
was simply a eolleetion of intuitive deduetions and not based 
on fieldwork: 

While stressing the Vietorian eharaeter of mueh of Davis' work 
it is only fair to note that he departed from the eharaeteristie 
standards of mneh nineteenth-eentnry work in the natnral 
seienees in three important partienlars: his laek of detailed 
field measnrements, his nneoneern with details of proeesses 
prompting ehange and the entirely qnalitative natnre of his 
methods (Chorley et al., 1973, p. 194). 

Davis's deduetions were not neeessarily wrong; it was his 
failure to test them in the field that was problematie. Davis 
eould not demonstrate the transitions between stages by de¬ 
tailed observations and experimentation. When ehallenged 
on that point, he simply pointed out the many flat surfaees of 
Earth's landseape as evidenee for his hypothesis (Johnson, 1954; 
Chorley et ah, 1973, pp. 242, 243) —a logieal fallaey ealled 
begging the question^ a type of eireular reasoning. 

Peneplains are rolling erosion surfaees. To form a flat 
planation surfaee would take more time than was available, 
even on the geologie timeseale. Some geologists pointed this 
out (Criekmay, 1933; 1974, p. 173; Hart, 1986, p. 21). Ollier 
(1991, p. 200) elaimed that just one-half of Davis's eyele took 
the last half of the Phanerozoie, or 250 million years, in the 
highlands of southeast Australia! However, many of Davis's 
peneplains, ineluding the ones in Montana, are aetually quite 
flat (Criekmay, 1974, p. 174). They should more properly be 
ealled planation surfaees and not peneplains; and aeeording to 
Davis's hypothesis, they should not have formed at all. 

Another major problem is that streams and rivers disseet 
a surfaee; they do not plane it. They destroy already-existing 
planation and erosion surfaees. So, Davis's theory is defeated 
by uniformitarianism itself. Planation and erosion surfaees that 
are eommon worldwide formed in the past by some large-seale 
unique event (Card, 2008). 

Davis also failed to provide any examples of the ending stage: 
a peneplain at sea level (Flemal, 1971; Chorley et ah, 1973, Phil¬ 
lips, 2002). Davis onee suggested the low altitude plains of the 
Ob and Irtysh Rivers of western Siberia as a modern example of a 
peneplain, but these plains are not erosion surfaees but surfaees 
of deposition (Criekmay, 1972, p. 174). Thus, the final stage 
of the eyele of erosion is not observed in the landseape today. 
The scheme of the cycle is not meant to inclnde any actnal 
examples at all, becanse it is by intention a scheme of the 
imagination and not a matter of observation (Johnson, 1954, 

p. 281). 


Many more problems with the eyele of erosion ean be pointed 
out. 

The Weathering Hypothesis 

A number of other hypotheses have been proposed in plaee of 
the eyele of erosion, but none seem to have fared well. These 
hypotheses inelude Walther Penek's erosion during slow teeton- 
ies, Lester King's parallel retreat of slopes, John Haek's dynamie 
equilibrium, C. H. Criekmay's lateral planation and unequal 
erosion, and the weathering hypothesis developed in the early 
to mid-1900s. The weathering hypothesis is the most popular 
idea today and seems to have survived among geomorphologists 
beeause it fills a theoretieal void (Thomas, 1994). 

The weathering hypothesis was first proposed by Faleoner 
in 1911 (Small, 1978, p. 295). It was espeeially emphasized 
and developed by Wayland in the early 1930s and by Bailey 
Willis (1936) in his study of East Afriean plateaus and rift val¬ 
leys. It was advaneed by Biidel during the third quarter of the 
twentieth eentury, primarily to aeeount for tropieal erosion 
and planation surfaees (Ahnert, 1998, p. 222). 

In the hypothesis, erosion or planation surfaees form by 
two proeesses. First, a landseape is ehemieally weathered 
downward with time. The boundary between the weathered 
debris and unweathered roek is ealled the weathering front. 
Most weathering is aeeomplished by ubiquitous shallow 
groundwater (Baker and Twidale, 1991, p. 81). Seeond, the 
weathered debris is removed by sheet wash, stream erosion, 
or other meehanisms. Both stages ean oeeur simultaneously. 
The meehanism is espeeially affeetive in the humid tropies, 
where weathering is sometimes observed deeper than 100 m. 
The resulting landform is ealled an etehplain if planar, and 
an etehsurfaee if not. 

However, there are many problems with the weathering 
hypothesis. Most telling, weathering does not form a plana¬ 
tion surfaee and would form an erosion surfaee only with 
great diffieulty. Faetors driving weathering rate vary spatially 
(Birkland, 1984; Hall, 1988), as does erosion. Lithology and 
drainage patterns are espeeially relevant to the weathering rate 
(Summerfield, 1991). Therefore, the weathering front should 
be rough and not planar. Twidale (2004, p. 160) stated: 'Weak¬ 
nesses in the eountry roek are exploited by moisture and the 
weathering front is frequently irregular in detail: a topography 
is developed." How eould an exeeptionally flat surfaee over a 
large area form by sueh irregular weathering? 

Contrary to the hypothesis, weathering is more likely to 
destroy a planation surfaee than to ereate one. Hall (1988, p. 
12, emphasis his) admitted: 

It is far from simple to determine what weathering process 
acted to canse the formation of any given landform. The 
type of weathering currently active may be in the process of 
destroying, rather than forming, that landform. 



118 


Creation Research Society Quarterly 


Although Hall was thinking about landforms in general, 
planation surfaces would fall under his generalization. 

Even if the weathering occurred on a planar surface, there is 
the problem of stripping the debris away just as evenly (Bishop, 
1966). Many planation surfaces are bare rock, especially in 
Africa. King (1975, p. 309) questioned how deep weathering 
products could be removed from a flat surface, leaving no 
weathered material behind. Taylor and Howard (1998) claim 
that tectonics causes the removal of the weathering products 
that collect during a stillstand. But, how would uplift of a 
planation surface erode the weathered material to bare rock? 
Even uplift would not stop the dissection of a surface. 

Eourth, it has also been observed that planation surfaces 
sometimes cut across both weathered and unweathered sur¬ 
faces, indicating that planation is independent of weathering 
(Bishop, 1966, p. 149). Pugh (1966, p. 125) stated: ''The per¬ 
fection of plains cut without distinction across weathered and 
unweathered material implies considerable efficiency of ero- 
sional processes.” It also indicates that the denuding mechanism 
was independent of weathering—the heart of the hypothesis. 

Eifth, how would the weathering hypothesis account for all 
the rounded rocks on top of some planation and erosion surfaces, 
especially those obviously transported long distances? The weath¬ 
ering hypothesis cannot account for any of these, whether on 
the high plains of Montana or the rolling plains and plateaus 
of Kentucky. Table 1 presents a summary of these difficulties. 

All Geomorphological Hypotheses Fall 

Proponents of the weathering hypothesis can take comfort 
in one thing: no other secular geomorphological hypothesis 
explains the observations either. They all have numerous weak¬ 
nesses, as noted by conventional old-age geologists (Crickmay 
1974, p. 192, brackets mine): 

The difficulty that now confronts the student [all who study 
geomorphology] is that, though there are plenty of hypotheses 


Table 1. Some problems with the weather¬ 
ing hypothesis for the formation of planation 
surfaees 

Weathering causes a rough surface, not a planation sur¬ 
face. 

Weathering will destroy an already existing planation 
surface. 

Weathered debris must be stripped from the area. 

Planation surfaces cut across both unweathered and 
weathered rock. 

Cannot account for exotic rounded rocks with percussion 
marks. 


of geomorphic evolution, there is not one that would not be 
rejected by any majority vote for all competent minds. This 
situation is in itself remarkable in a respectable department 
of science in the latter half of the 20* Century. 

This situation is remarkable indeed! Crickmay went on to 
state how many inspiring ideas led into error with time. 

A century and a half of literature bearing on scenery and its 
meaning shows primarily the inspired innovations that carried 
understanding forward; followed in every case by diversion 
from sound thinking into inaccuracy and error (Crickmay, 
1974, p. 201). 

Thomas and Summerfield (1987, pp. 936-937, emphasis 
added) expressed the same sentiment over the failure to explain 
planation surfaces: 

Understanding the long-term denudation of landscapes re¬ 
mains speculative, despite attempts to find bridges between 
theories and the evidence which supports them. The existence 
of planation surfaces is asserted by a host of writers, yet few 
attempt any serious explanation of their development... It is 
perplexing that after a century of argument and observation of 
the continents, no generally accepted mechanism for planation 
has been forthcoming. 

Small (1978, p. 13) corroborated, despairing of geomor¬ 
phology's insoluble puzzles: 

Any serious student of geomorphology will quickly realize 
what is actually known with certainty about landforms and 
their origin is surprisingly small, despite the vast amount 
of research, testified to by innumerable books, articles and 
reports, which has been done during the last fifty or so years. 

Davis confidently predicted that uniformitarianism would 
lead to robust explanations of landforms during the twentieth 
century, but it seems he was as wrong about that as he was about 
the cycle of erosion. Why have scientists failed to explain such 
common, obvious features? Once confident in their explana¬ 
tions, geomorphologists now wander in the wilderness (Baker, 
and Twidale, 1991, p. 81). Could it be that their basic starting 
premise of uniformitarianism, or actualism, is wrong and needs 
to be discarded? 

Modern hypotheses of landform formation incorporate 
rapid uplift, plate tectonics, and radiometric dating into land- 
form evolution (Summerfield, 1991, 2000). But they still do not 
propose specific mechanisms to form flat, eroded land. Geo¬ 
morphologists have generally quit trying to deduce the origin 
of landforms and have retreated into process geomorphology, 
which studies the small time and space variables operating on 
the earth's surface today. They hope that these detailed studies 
will somehow generate a general theory that will one day be 
able to explain the origin of landforms. 

Ahnert (1998, p. 229) noted that new approaches with 
new methods are required to understand erosion surfaces (his 
peneplains): "There are still many aspects of peneplains to be 
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explained. Perhaps some entirely new approaehes with new 
methods are needed.” 

I agree that a new approaeh is needed —a eatastrophie 
approaeh. 

Erosion Surfaces Carved During Flood Runoff 

Davis believed that a key transformation in thinking was re¬ 
quired to understand landforms. The doetrine of the Genesis 
Flood, whieh lingered into the late 1800s in a greatly weakened 
state (Mortenson, 2004), had to first be overthrown. 

The emancipation of geology from the doctrine of catastro- 
phism was a necessary step before progress could be made 
towards an understanding of the lands (Johnson, 1954, p. 77). 

Instead, history shows that Davis's antipathy to the Flood 
led geomorphology into a dead end. That is beeause the key 
to geomorphology is the Genesis Flood (Oard, 2008), preeisely 
eontrary to eonventional thinking over the past eentury. 

It is looking like planation and erosion surfaees ean be 
explained by—and only by—the retreat of Floodwaters off 
emerging eontinents. Sinee many planation surfaees are 
quite large, eovering areas > 2,500 km^, planation requires a 
large-seale proeess, best explained by the sheet-flow phase of 
Walker's (1994) model (Figure 38). Some additional planation 
undoubtedly oeeurred during the ehannelized-flow phase but 
at smaller seales. 

Early in the retreating stage, water eurrents would have 
been ehanging from eontinental-seale flow to the megaregional 
seale, flowing off and away from emerging mountains, sueh 
as the Appalaehians. Figure 39 presents a sehematie of these 


EVENTS OF THE GENESIS FLOOD 


Slavic Phase 



Figure 38. Walker's classification of the Flood into the 150- 
day flooding stage and the 221-day retreating stage with 
five phases. 


proeesses during the planing of the Piedmont and Appalaehian 
Plateaus Provinees. These eurrents would have been generally 
eharaeterized by high veloeities. Entrained roeks and debris 
would have planed the land surfaee, like sandpaper smoothing 
rough wood. Faster eurrents would have eroded wide areas 
to flat surfaees, shaving both hard and soft roeks evenly with 
extremely high eurrent energy (Figure 39b,e). Where sheet 
eurrents were relatively slow, a more rolling erosional surfaee 
would have been ereated. 

Gobbles and boulders would have been transported in the 
fast turbulent flow (Figure 39e). Glasts would repeatedly erash 
into others, forming pereussion marks. Based on the roek sizes 
found on top of the Gypress Hills planation surfaee, Klevberg 
and Oard (1998) estimated eurrent veloeities in exeess of 30 
m/see. 

Sheet-flow erosion from modern to strong eurrents is evi¬ 
dent in the Piedmont and the disseeted plateaus west of the 
Appalaehian Plateau Provinee. But in the Valley and Ridge 
Provinee, it is likely that the eurrents were too weak to form 
an erosion or planation surfaee, probably beeause the area 
represented the ''divide'' between west-flowing and east-flowing 
water. The geomorphology of the Valley and Ridge Provinee 
attests to slower eurrents that left ridges upstanding. Ridge- 
perpendieular eurrents would have eventually eut water and 
wind gaps as the sheet flow was transforming into ehannelized 
flow (Oard, in press). Beeause of the weaker eurrents just west 
of the Blue Ridge Provinee, the Flood eurrents would have 
more and more been ehanneled down the valleys to flow par¬ 
allel to the ridges. It is likely that strong ehannelized eurrents 
formed the Great Valley as the water was rushing toward the 
Atlantie Oeean in the north and the Mississippi River Valley 
in the south. 

While the Floodwaters were planing the eontinental 
surfaees, loeal variations in the eurrents, landseape, roek 
hardness, and strueture would result in the rapid formation of 
tall erosional remnants. These would inelude the abundant 
monadnoeks seen on the Piedmont, espeeially as the Blue 
Ridge Esearpment was eroded toward the northwest. These 
monadnoeks are similar to erosional remnants, like Devils 
Tower, in northeast Wyoming, seen in the west and explained 
by retreating Floodwater (Oard, 2008, 2009). 

_ Summary _ 

Gonventional geomorphology eannot explain the landforms 
of the Appalaehian Mountain region. However, late Flood 
sheet flow, operating at high veloeities over large areas, ean 
explain the landforms. During the erosion of up to 6.5 km of 
roek from the Appalaehians, erosion surfaees were eut on both 
sides of the Blue Ridge Mountains. To the east is the Piedmont, 
a rolling erosion surfaee interspersed with erosional remnants 
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Figure 39. Summary of erosional features ereated during the 
sheet-flow phase (drawn by Melanie Riehard). 

(a) (top) Water moving off the rising Appalaehians with the 
''divide'' the Valley and Ridge Provinee. 

(b) (middle) The water erodes the Blue Ridge into a moun¬ 
tainous terrain, but planes the Piedmont Provinee, leaving 
behind erosional remnants ealled monadnoeks. 

(e) (bottom) The foeus shifts to the western Appalaehian Ba¬ 
sin, where the Appalaehian Plateau and Interior Low Plateau 
Provinees planed with resistant roeks earried far to the west. 


called monadnoeks. Erosion planed the various igneous and 
metamorphic rocks down to a generally gently rolling surface. 
To the west, the landforms of the Valley and Ridge were formed 
as much by lithologic variation as by erosion, probably because 
current velocity was weaker than on the Piedmont. Further 
west, the Appalachian Plateaus Province and the Interior Low 
Plateaus Province are both extensive erosion surfaces caused 
by currents moving toward the west, away from the mountains. 
Resistant gravels from the Appalachian Mountains have been 
transported long distances east, south, and west. 

William Morris Davis's "cycle of erosion" was the best 
uniformitarian explanation for erosion surfaces in the early 
1900s. However, it suffered from a number of problems and 
has mostly been rejected. Several other hypotheses have been 
invoked, all with major problems. None of these is widely be¬ 
lieved by actualistic scientists, and the current popular theory, 
the weathering hypothesis, has almost as many problems. 

Large erosion surfaces would have easily formed during 
the sheet-flow phase of the retreating stage of the Flood. Like 
many similar locations worldwide, water flowing away from 
the rising Appalachian Mountains planed the land, creating 
erosion surfaces on both sides of the mountains. The speed of 
the erosional event, the extent of the sheet-flow currents, and 
the water velocity are all recorded in the presence of large 
erosion surfaces with erosional remnants and resistant gravels 
transported over great distances. 

In Part III, I will describe the succeeding phase of the 
Flood —the channelized phase —and its geomorphological 
effects on the Appalachians. Its narrow currents rapidly eroded 
valleys, water and wind gaps, and submarine canyons offshore 
on the continental margin. 

Aeknowledgments: I thank Doug Dunbar for showing me the 
geomorphology of western Kentucky, especially the Lafayette 
Gravel, and Melanie Richard for drawing the schematic shown 
in Figure 39. I also thank two anonymous reviewers who sig¬ 
nificantly improved the manuscript and supplied me with the 
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a grant from the Greation Research Society. 
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Hurricane Katrina Spiay Deposits: 
Hydrodynamic Constraints on 
Hyperconcentrated Sedimentation 
and impiications for the Rock Record 

W.R. Barnhart* 


Abstract 

A breach of the London Avenue Canal levee in New Orleans' 
Lower Ninth Ward during Hurricane Katrina created a unique 
opportunity to compare flow conditions with the resulting bedforms. 
Those deposits are examined and correlated to probable hydrodynamic 
conditions during deposition^ including the fluctuating causes for 
repetitive bedforms and changing conditions within the continuous 
unidirectional current through the breach. Flow depth was determined 
mathematically from clast size and is examined as a limit on bedform 
thickness. Characteristics of the splay deposits point to deposition under 
hyperconcentrated conditions in a high-velocity current^ leading to a 
remarkably high depositional rate. This study suggests a mechanism for 
the simultaneous deposition of multiple laminae as a single set under 
hyperconcentrated conditions. Clay and clay drapes in the deposit in¬ 
dicate fluctuations in flow, not a cycle of active/passive sedimentation. 


Introduction 

The interpretation of sedimentary roeks 
and their bedforms has been at the heart 
of geology sinee its ineeption, beeause 
the features of roeks provided an open 
door to speeulation about their origin. 
Early attempts were largely qualita¬ 
tive, eentering around speeulative 
assumptions of the presumed paleoen- 
vironment. Eaeh environmental setting 


beeame identified as a faeies, and their 
deseription was driven by assumptions 
sueh as deep time and striet uniformi- 
tarian rates of progress. The advent of 
quantitative sedimentology, with its basis 
in physies rather than environmental 
eonstraints, has provided an alternate 
means of understanding features on 
many seales, though the stratigraphie 
plaeement in the geologie eolumn and 


the assoeiated paleoenvironmental para¬ 
digm has eontinued to eonstrain most 
eontemporary interpretations. 

Today, with deeades of investiga¬ 
tion—largely driven by fluid meehan- 
ies —sedimentologists are applying 
mathematieal preeision to many aspeets 
of sedimentary roeks, using physieal 
properties of the grains and their bedding 
to derive flow veloeity, depth, and other 
diagnostie features. Sedimentary bed- 
forms, beeause they persist in the roek 
reeord, have provided a means to work 
from bedforms and grain eharaeteristies 
to mathematieally derive likely envi¬ 
ronmental faetors sueh as veloeity, flow 
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Figure 1. Map of New Orleans showing locations of levee breaches and the 
breach studied in this paper. 


depth, concentration, and the rate of 
deposition under the original conditions. 

Quantitative sedimentology is hard 
science; it provides an invaluable foren¬ 
sic tool to help us understand the past. 
The detailed study of modern examples, 
in nature and in the laboratory, provides 
constraints on interpretation. McLane 
(1995, p. 84, parentheses in original) 
noted that, “Sedimentary structures (in 
conjunction with body fossils, if they ex¬ 
ist) constitute the major evidence in our 
diagnosis of depositional environments.” 
Bedforms, especially at the millimeter to 
centimeter (mm to cm) scale, offer an 
opportunity to ascertain the processes 
and energy relationships that create 
them. A recent example of an unusual 
event was the splay deposits created by 
levee breaches in New Orleans during 
and after Hurricane Katrina. These 
demonstrated a cause-and-effect link 
between well-constrained fluid/sedi¬ 
ment interactions and their bedforms. A 
close study of these deposits is valuable 
because they provide application to splay 
deposits, sedimentary processes in the 
high-energy environment of a hurricane, 
and complex hydrodynamic processes 
applicable to the rock record. 

New Orleans was settled during the 
1700s on a natural levee of the Missis¬ 
sippi River north of Lake Pontchartrain. 
As the terminus for Mississippi River 
trade, by the early 1800s, the city had 
expanded into the low-lying swampland 
between the river and lake. Some of this 
converted swampland lay up to -1.9 m 
(-6.2 ft) mean sea level (msl) and 2.5 m 
(8.2 ft) below lake level, normally 0.6 m 
(2 ft) above sea level (Nelson and Leclair, 
2006). Over the years, a series of levees 
were constructed along the river and 
lake, and canals provided shipping lanes 
between the lake and the river. Other 
drainage canals extend from largely 
residential areas of the city into the lake 
(Figure 1). All modern levees exceed 
the lake water level and are capped by a 
concrete flood wall rising an additional 
1.4 m (4.6 ft) above lake level, or 2 m 


(6.6 ft) above msl. The Lower Ninth 
Ward and the lakefront area drained by 
the London Avenue Canal are typical 
of areas built on low-lying swampland. 

Geologically, much of the city rests 
on channel All and delta deposits of the 
Mississippi River referred to as Gentry 
Ridge (Nelson and Leclair, 2006). A 
prominent body of mature white sand, 
the Pine Island Beach Sands (PIBS), 
underlies both Gentry Ridge deposits 
and lower-lying residual swamp deposits 
(RSD), on which residential areas from 
the lake to the Lower Ninth Ward were 
built (Eustis Engineering, 1986). The 
PIBS is believed by Nelson and Leclair 
(2006) to be an old sand spit created 
by east-west longshore Gulf of Mexico 
currents (Eigures 2 and 3). These sands 
lie between Lake Pontchartrain and the 
present-day gulf, deposited in similar 
fashion to Dauphin Island off the coast 
of Alabama (Eroede 1995). 


Eollowing Katrina, researchers inves¬ 
tigated the causes of the flooding. Two of 
the most prominent studies were com¬ 
pleted by Louisiana State University and 
the University of California, Berkeley. 
During the cleanup effort, a team from 
Tulane University mapped and photo¬ 
graphed the sediment surfaces and some 
of the cross sections in the area of the 
southeast breach of the London Avenue 
Canal (Nelson and Leclair, 2006, their 
flgure 4). Research was ended by the 
rapid cleanup of flood sediments and the 
absence of direct eyewitness accounts 
of the relevant flooding, but photos and 
reports provide a surprisingly complete 
record for evaluation of the sedimenta¬ 
tion during levee breaches (Nelson 
and Leclair, 2006). This paper will 
focus on the southeast London Avenue 
Canal levee breach, photographed and 
described in the Tulane report (Nelson 
and Leclair, 2006). 
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Figure 2 (left). Probable configuration of Pine Island 
Beach Sand in relationship to land and sea in 4,000 BP. 
Two sand spits developed from east-west longshore cur¬ 
rents. The northern one is now under Lake Pontchartrain, 
and the second underlies much of New Orleans and St. 
Bernard Parish. After Nelson and Leclair (2006, figure 2). 

Figure 3 (below). East to west cross section of land and 
canal elevations adjacent to London Avenue Canal levee 
showing comparative heights. Splay deposit height of 
1.6 m used for comparison of wave and flow depth at 
' measured cross section. All elevations relative to sea level. 
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Correlation of maps, eross seetions 
of sediments, and published deseriptions 
of the eonditions allow a detailed under¬ 
standing of the hydrodynamie proeesses 
and the bedforms they produeed. The 
levee breaeh ean be viewed as a natural- 
seale flume experiment, at a seale un¬ 
available in the laboratory. The Katrina 
splay deposits were produeed by the 
interaetion between sediment souree, 
water surfaee gradients, winds, waves, 
eurrents, eurrent pathways, and loeal 
obstruetions. This study is signifieant 
beeause it provides sedimentologieal 
eonstraints on bedforms observed in the 
roek reeord. Speeifieally, it demonstrates 
that several sequenees of bedforms previ¬ 
ously interpreted as indieating long pe¬ 
riods of time, ean be formed in a matter 
of minutes. Thus, understanding these 
deposits and their physieal eauses will 
better eonstrain interpretation of mueh 
larger, but similar, features found in 
strata (Reed and Froede, 2009). 


Hurricane Katrina and the 
New Orieans Canai Breaches 

Hurrieane Katrina made landfall over 
Florida, regained strength in the Gulf of 
Mexieo, and eurved northeast to strike 
the Louisiana and Mississippi eoasts. It 
erossed New Orleans and the adjaeent 
St. Bernard Parish at about 6:10 am, 
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CDT on 29 August 2005, as a Category 
3/4 hurricane, with sustained winds of 
over 205 kph (125 mph) (Knabb and 
Rhone, 2005). At 8:14 AM CDT, the 
National Weather Service issued a flash 
flood warning for New Orleans and St. 
Bernard parishes, citing a levee breach 
on the Industrial Canal (Place of Dead 
Roads, 2005). This breach appears to 
have been caused by overtopping of the 
levee wall by a storm wave up to 7 m (23 
ft) high, moving up the Culf Intracoastal 
Waterway (Figure 1). The wave appar¬ 
ently struck the levee wall broadside 
(Seed, 2005). The levee failed, and its 
breach was quickly enlarged. Within 
46 minutes, by approximately 9:00 
AM CDT, the Lower Ninth Ward was 
reported to be inundated by 1.8-2.4 m 
(6-8 ft) of water (McQuaid, 2005a). 

Initially, residents of lakefront areas 
of Lake Pontchartrain and those of other 
parts of the city, away from the larger 
shipping canals (Figure 1), thought they 
had escaped. None of the levees border¬ 
ing the 17* Street Canal, the London 
Avenue Canal, or Lake Pontchartrain 
were ever reported as being overtopped 
by the storm surge. This may be because 
the lake, not being open to the gulf, did 
not propagate waves of sufficient size. 
However, other factors caused several 
additional levee failures throughout the 
city. Homeowners near the 17* Street 
Canal had previously reported water 
seeping into their yards (Marshall, 2005). 
Berkeley researchers attributed the cata¬ 
strophic failure of the 17* Street Canal 
and the London Avenue Canal levees 
to erosive undermining in the RSD and 
PIBS (McQuaid, 2005b; Nelson and 
Leclair, 2006). 

Water gushed through these breach¬ 
es until the elevation head of the flooded 
areas equalized with the lake. That 
head pressure created flow through 
the breaches sufficiently powerful to 
dislodge and move a house. As the pres¬ 
sure difference decreased, flow velocity 
diminished. The lateral extent of the 
highest velocity was quite restricted; 


strong at the breaches —as indicated 
by the erosional absence of sediments — 
and weaker moving away. Resulting 
areas of erosion and deposition were 
observed after the floodwaters were 
pumped back into the canals. Nelson 
and Leclair (2006, their figure 5b) pro¬ 
vided a pre-cleanup photo of the passage 
between the second and third houses 
north of the breach and the bare ground 
between them covered with grass. Al¬ 
though sand in the street was still more 
than waist deep, no significant sediment 
was ever able to settle in this area. As 
the current began to disperse and wane, 
sediment was deposited in mounds, 
often dictated by local obstructions, as 
the current shifted from supercritical to 
subcritical flow. 

Subsequent action by counter cur¬ 
rents, wave action, or pumping was 
insufficient to substantially alter the 
initial depositional/erosional patterns. 
This suggests that (1) maximum de¬ 
position and the resulting bedforms 
were produced very rapidly—within a 
maximum of the 46 minutes required to 
equalize the elevation head in the Lower 
Ninth Ward —and (2) deposition of the 
sediments and creation of bedforms was 
continuous, as was the flow. Deposition 
of bedforms occurred only while the 
current was at its highest velocity, flow¬ 
ing outward from the canals. Bedforms 
were not significantly altered during 
the subsequent three-week inundation 
or later pumping. Thus, the observed 
form and sequence of bedforms reflects 
the hydrodynamics of the breach —a 
high-velocity, unidirectional current. 
Understanding the currenfs direction, 
speed, consistency, and duration pro¬ 
vides significant hard data for interpret¬ 
ing its sedimentary products. 


The Physical Materials 

Deposits are a direct function of avail¬ 
able sedimentary material, so this sec¬ 
tion will examine those sources at the 
London Avenue Canal breach and the 


relationship between the source and the 
depositional sites. 

The levee breach eventually wid¬ 
ened to 61 m (200 ft), but the initial 
flow through the narrower outlet can be 
estimated from a house that was carried 
some distance. The current struck the 
southwest corner of the house, rotat¬ 
ing it as it moved off its foundations. 
Another indication of the flow's power 
was seen by divers during levee repairs. 
They estimated that a scour pit had been 
excavated; Nelson and Leclair report the 
hole as being 6.1 m (20 ft) below sea 
level, or about 2.4 m (7.9 ft) below the 
original canal bottom. If the scour depth 
were actually below the canal floor, then 
it would account for some of the splay 
sediment and the high proportion of 
PIBS (Figure 4). That scour was less 
than that in other flooding (e.g., Vink, 
1926), perhaps because of the shorter 
duration of the eroding current and the 
smaller flood basin. 

Using the calculation of 6.1 m below 
sea level. Nelson and Leclair (2006) 
estimated the volume of the scour to 
be about 7,800 m^, which accounts for 
only 29% of the 26,380 m^ of sediment 
deposited in the immediate area. The 
rest of the sediment must have come 
from artificial levee fill (ALF), RSD, 
eroded topsoil, and other areas of the 
canal bottom. Sediment deposited on 
the neighborhood side of the breach 
included several different compositions 
(Figure 3) and formed several distinct 
layers (Figure 5). 

At the breach, the PIBS deposits lay 
no more than 2 m (6.6 ft) below the orig¬ 
inal canal bottom (Nelson and Leclair, 
2006), probably overlain by RSD (Figure 
4). Nelson and Leclair described it as “a 
1.5 m to 3 m thick layer of organic-rich 
clays that contains peat and wood frag¬ 
ments" (2006, p. 2). Above it, a layer of 
well-consolidated fine clay covered the 
canal bottom. This layer was peeled up 
in sheets and rolled into sand-to-pebble 
size clay balls that were then deposited 
as clasts in the splay sediments. The ALF 
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constituted the other significant source 
of sediment from the canal (Figures 3 
and 4) and was the major component 
of the lowest, largely-unsorted clastic 
Layer A (Figure 5), along with a sig¬ 
nificant volume of clay balls (Figure 6). 
Nelson and Leclair (2006, p. 2) reported: 
'The artificial levee fill consists mostly 
of clays with pockets of sand, silt, and 
occasional logs and shells.” 

Sedimentary deposits in the study 
area covered about 54,670 m^ (Nelson 
and Leclair, 2006) in an irregular pat¬ 
tern determined largely by local obstruc¬ 
tions. Total thickness varied from 1.8 
m (5.9 ft) near the breach to < 0.3 m 
(1 ft) about 400 m (1,312 ft) away. This 
resulted in a reported slope on the sedi¬ 
ment surface of about 0.004. 

Sediment was entrained in the 
current in several distinct ways. One 
was by direct flow, but several indirect 
factors proved important. One was 
liquefaction of the PIBS. Water in the 
canal is normally at the same level as 
Lake Pontchartrain, 0.6 m (2 ft) above 
sea level. The storm surge at the canal 
was 1.9 m (6.2 ft), and so the maximum 
wave height in the canal would have 


been at 2.5 m (8.2 ft) above sea level 
(Figure 3) (Nelson and Leclair, 2006). 
The canal bottom, at-3.7 m (-12 ft) msl, 
would have been well above the storm 
wave base, forcing each storm surge to 
pump water into the PIBS (-5.7 m msl) 
like a huge piston. Hydrostatic pressure 
would have caused liquefaction, decreas¬ 
ing PIBS cohesion and shear strength. 
This weakness at the base of the levee's 
core of sheet piling, combined with the 
weight of the heavy concrete parapets 
atop the levee, forced the catastrophic 
structural failure. 

At that point, a powerful current, 
which flowed into the neighborhood 
and began widening the breach, scoured 
the immediate area near the breach, and 
deposited sediment as the flow dispersed 
or was slowed by obstacles. During that 
time, more energy was added to the sys¬ 
tem by storm waves surging up the canal. 
Each one would further erode the scour 
pit, adding additional, corresponding 
pulses of sediment to the outflow. Flow 
was powered by a fall height of up to 4 m 
(13 ft), with a functional head pressure 
equal to the total mass of the top 2 m (6.6 
ft) of water in Lake Pontchartrain. That 


was why the initial flow was sufficient to 
dislodge and move a house. Torn from 
its concrete foundation, it floated 36 m 
(118 ft) down current until it wedged 
against a large tree, rotating 137° clock¬ 
wise due to the slightly off-center pres¬ 
sure (Nelson and Leclair, 2006). High 
current strength was also illustrated by 
the lack of sedimentation between the 
breach and the final resting site of the 
house, caused by high current velocities. 

Splay Sedimentation 
at the Breach 

Flow through the breach resulted in the 
development of a splay deposit, with 
characteristics that indicate the mechan¬ 
ics of the water flow. Figure 5 and its 
accompanying diagrammatic version. 
Figure 6, show one of the thickest and 
most complete cross sections through 
the splay. Nelson and Leclair (2006, 
p. 3) concluded, “It is clear that the 
sand originated from the buried Pine 
Island beach deposits in the subsurface.” 
However, there are both white and pink 
sand grains present in the splay. Because 
the PIBS is white (Figure 6), the pink 
sand, probably colored by oxidized iron 
or residual organic matter, probably 
comes from RSD, or possibly the PIBS 
was colored by a mixture of RSD. Layer 
A, the basal deposit (Figures 5 and 6), 
is assumed to be ALF. Ubiquitous clay 
balls are probably from the canal bottom 
clay; thus all four sediments in the area 
of the breach contributed to the splay 
sediments. Since the scour pit provided 
less than 30% of the total sediment, it 
is likely that similar material was car¬ 
ried up the canal (Nelson and Leclair, 
2006). It is also possible that it was 
derived from the scour pit on the west 
side of the London Avenue Canal, just 
to the north. Thus, sediment (except 
for Layer D, discussed later) originated 
locally. Nelson and Leclair (2006, p. 3) 
determined, “The sand fraction in all 
parts of the splay deposits consisted of 
fine sand (0.125-0.25mm).” 



Figure 4. Cross section of major sedimentary deposits under the London Avenue 
Canal neighborhood from south to north. This study is of the east breach. After 
Nelson and Leclair (2006, figure 3). 
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Figure 5 (left). Vertical cross section through nearly the complete deposit at Point X, Figure 7, on west side of Warrington 
Drive. Bottom of Layer A is in standing water 10 cm below measured section shown, for a total of 1.63 m. Measurement of 
layers approximated from scale in photo. From Nelson and Leclair (2006, figure 6 with dimensions added). 


Figure 6 (right). Redrawing of Figure 5 showing the areas where primary composition is pink sand (P), white sand (W), and 
clay (C) in the cross section. From Nelson and Leclair (2006, their figure 6). 


Assuming most of the sediment 
came from the immediate area, how 
was so much material entrained in 
such a limited distance? Would the 
rapid current alone provide the neces¬ 
sary force to suspend and transport this 
quantity of sediment? A particle at rest 


on the bottom of the canal would have 
experienced gravitational and frictional 
forces —both adhesive and cohesive — 
that would tend to keep the particle on 
the bottom. To move up into the current, 
it would have to experience equal or 
greater hydrodynamic lift forces. These 


forces can be produced by (1) irregulari¬ 
ties in the flow and (2) irregularities in 
the particle. The part of a current that 
interacts with substrate particles is called 
the boundary layer. In shallow water it 
may extend to the surface. Below this 
layer, water moves between particles 
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in the substrate in what is ealled the 
absorbed layer, where eohesive forees 
prevail. Between the boundary layer and 
the absorbed layer is the viseous sublayer, 
where viseous forees prevail (Niehols, 
1999, p. 43). 

Under normal flow eonditions, tur- 
bulenee is eaused by irregularities in 
the sediment surfaee within the viseous 
sublayer. Rarely, turbulenee may be 
eaused by forees aeting on the water/air 
interfaee and may extend as far as the 
absorbed layer. Turbulenee produees 
upward flow, earrying partieles up into 
the eurrent. Partiele lift also oeeurs 
by Bernoulli forees (MeLane, 1995). 
However, Southard (1971) established 
that in laminar flow with low turbulenee, 
Bernoulli forees alone will not eause an 
appreeiable quantity of flne sand to enter 
the suspended load. 

PIBS and RSD sediments at the 
eanal bottom were proteeted by a layer 
of well-eonsolidated elay—the souree 
of elay balls and drapes in the deposits. 
Hjulstrom's diagram (reprodueed in 
Niehols, 1999) indieates that the erosion 
of eonsolidated elay requires veloeities 
up to 3 m/s in water approximately 1 m 
deep. Caleulations will show that the 
mean water veloeity at the breaeh did 
not attain this rate under normal flow. 
MeLane (1995, p. 58, braekets added) 
noted; ''Grains smaller than this [1.0 
mm] do not projeet very far into the flow; 
their movement is due mainly to viseos- 
ity of the flow and is largely independent 
of turbulenee.” So if neither Bernoulli 
forees nor turbulenee were suffleient, 
what added enough energy to ereate 
hydrodynamie lift at the London Avenue 
Canal? I suggest that storm surge waves 
are the answer. 

These waves generally have a long 
wavelength but travel rapidly. MeLane 
(1995) suggested storm surge waves with 
a 20-seeond interval would possess wave¬ 
lengths of 600 m (1,968 ft), moving at 30 
m/s. Wave base for sueh a wave would 
be one half the wave length, or 300 m 
(984 ft). This is far deeper than the 6 m 


(20 ft) shown in Figure 3 at the depth 
of the eanal. Thus, these waves would 
transfer signifleant energy direetly down 
onto the eanal bottom. The eanal depth 
would eause the storm waves to reaet as 
shallow water waves (MeLane, 1995), 
where water partieles travel in ellipses, 
not eireles. The vertieal eomponent of 
that motion would aet as a hydraulie 
pump, pushing water into the substrate 
while the extended horizontal motion 
(from the wavelength) would peel up 
the proteetive layer of eonsolidated elay. 
Thixotropie eonditions would overeome 
the eohesion of the underlying sand, 
allowing it to be easily entrained in the 
eurrent. This is shown by the equation 
for the length (/^) of the horizontal semi¬ 
major axis: 

l^^dkD ( 1 ) 

Where a = Vi the wave amplitude, k = 
2w/L where L = wave length as deter¬ 
mined by storm wave interval, and D = 
depth to bottom, the distanee over whieh 
energy was dissipated. 

The height (l^) of the vertieal semi¬ 
minor axis is; 

l,^a(y+D)/D (2) 

Where y = 0 at the water's surfaee and 
y = -D at the bottom, where "the el¬ 
lipse degenerates into a horizontal line” 
(MeLane, 1995, p. 70). 

Sinee the preeise timing of the eanal 
storm waves was not measured, I will 
assume a 20 seeond surge, along with 
the reported wave height of 1.9 m (6.2 
ft). When a given wave ellipse had a 
semi-minor axis of 0 against the bottom, 
they would have a semi-major axis of 
about 33.3 m (110 ft) or a horizontal 
length of 67 m (220 ft). With energy 
eoneentrated in the forward horizontal 
motion, the entire power of the 1.9 m 
surge erest would seour the elay surfaee, 
peeling baek large flakes and sheets. The 
exposed thixotropie sand would then lift 
easily into the eurrent. 


There was still some vertieal vee- 
tor of wave motion. Given the bottom 
roughness, eaused by the original breaeh 
and seour (eonstantly being enlarged), 
eonsiderable turbulenee would have re¬ 
sulted. Equation (2) shows that 1 m (3.3 
ft) above the bottom, the ellipse would 
have had about 0.67 m (2.2 ft) of vertieal 
motion. Yet head pressure from Lake 
Pontehartrain was suffieient to foree 
unidireetional flow, limiting the amount 
and effeetive direetion of turbulenee so 
that signifleant stirring of the sediments 
eould not oeeur. As a result, sedimentary 
units are distinet and deposited in the 
order they were entrained. 

If Layer A (Figure 5) formed from 
the first blowout of ALF, then sublayer 
B1 likely represents additional mining of 
PIBS with an energy pulse that eroded 
eanal bottom elay, produeing the line 
of elay in the lower part of Bl. Three 
eouplets, sublayers B2 through B7, 
refleet three additional, distinet energy 
pulses in the eurrent—probably surge 
waves and their attendant wave trains. 
If so, they would have first stripped the 
elay off the bottom, unmasking the 
PIBS and RSD sands, whieh were then 
quiekly entrained. The B2/B3 eouplet 
may have been interrupted by the B4/ 
B5 surge, indieating baekwards erosion 
from the original seour up the eanal 
and aequiring the sediment for the next 
sequenee —B6/B7. 

Assuming the original eanal bottom 
eonsisted of (1) eanal bottom elay, (2) 
RSD, and (3) PIBS, in that vertieal 
order, and based on the depth of the 
original seour, onee the white PIBS from 
the seour was deposited in BI, erosion 
baek up the eanal ehannel would have 
removed the pink RSD, the primary 
sand in B3, B5, and B7 (Figure 6). This 
suggests that storm surge ellipses were 
widening the original seour rather than 
deepening it. Even in the top half of Lay¬ 
er A, the pink sand indieates RSD. This 
storm surge theory is supported by the 
regularity of these eouplets, partieularly 
the similar thiekness of the sublayers. 
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If the underlying current was constant 
and regular (based on the large pressure 
head), the couplets suggest overlaying 
energy pulses. But if this accounts for 
B1 through B7, what was the origin of 
Layer A's distinct structure? 

A possible answer is found in the na¬ 
ture of the breach. The sheet metal pil¬ 
ings that were the functional core of the 
levee failed catastrophically, resulting in 
a wall of mud and water surging through 
the breach. This most likely occurred in 
conjunction with a storm surge, 2.5 m 
(8.2 ft) above msl. With the protected 
land at -1.4 m (-4.6 ft) msl, that explosive 
wall of water would have been up to 
3.9 m (12.8 ft) high, though it probably 
dropped to 2.5-3.0 m (8.2-9.8 ft) almost 
immediately. Even so, this is nearly the 
height of the local houses. Layer A was 
the result of this initial wave. The lack 
of sediments around the foundation of 
the displaced house and beyond (Figure 
7) suggests that the current there was 
supercritical and moved through the 
area as a turbidity current, driven by 
the slope of the falling water and the 
head pressure. “Beyond the mouth of 
the channel [avulsion] the flow spreads 
and weakens, and the turbidity current 
eventually collapses and deposits its 
suspended load” (McLane, 1995, p. 79, 
brackets added). Layer A, composed of 
a wide variety of materials with clasts 
up to 20 cm (8 in) in diameter, formed 
when the turbidity current of the initial 
breach simply collapsed, depositing 
those sediments nearly instantaneously. 

Nichols (1999, p. 58, parentheses in 
original) had stated that “in the context 
of geological time, turbidites deposit 
hnstantaneously.' The time taken for 
the thin layer of suspended sediments 
to be deposited on the top of the tur- 
bidite is many orders of magnitude 
longer (months to hundreds of years).” 
That conclusion does not appear valid 
for the Katrina splay sequence. Instead, 
Layer A appears to have been “abun¬ 
dant particulate matter in suspension” 
in which “motion imparts turbulence” 
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Figure 7. Map showing sediment depth distribution by isopachs in the immediate 
area of the levee breach. Points W, X, Y, and Z correspond to photos of sediment 
cross sections. After Nelson and Leclair (2006, figure 4). 


(McLane, 1995, p. 78). That situation 
was extremely short-lived; there is no 
segregation of clasts or graded bedding, 
and deposition appears to have been 
immediate, followed quickly by laminar 
deposition in more regular flow with 
superimposed storm surge waves. Layer 
D, the uppermost unit, is also distinct 
from the underlying laminar couplets. It 
contains no visible sand. It is largely clay 


but lacks the clay balls of lower layers. 
Nelson and Leclair (2006, their figure 
7 caption) describe Layer D as follows: 
“Darker material consists mostly of a 
wide size range of clay pellets.” 

Using the location map (Figure 7), 
we can examine the details of the bed¬ 
ding at several points. At point W (Figure 
8), Layer D is approximately 12 cm (4.8 
in) thick, as measured just to the left of 
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Figure 8. Vertical cross section parallel 
to flow at Point W showing lapping lay¬ 
ers of cross bedding, sublayer B8, near 
the top of the section. Modified from 
Nelson and Leclair (2006, figure 7C). 





Figure 9. Vertical cross section at point 
Y on the front porch of house, showing 
ripples with clay coating (white arrow) 
and clay drapes in cross beds (black 
arrow). Modified from Nelson and 
Leclair (2006, figure 7D). 


the high point at the top eenter of the 
photograph. Point X (Figure 5) shows 
Layer D at 10 em (4 in). At Point Y 
(Figure 9), Layer D has thinned to less 
than 1 em, just a dusting elinging to 
the surfaees of the top ripples. At Point 
Z (see Nelson and Leelair, 2006, figure 
7B), Layer D is only a few em thiek. 
Thus, Layer D thins dramatieally away 
from the breaeh. As the last sediment 
pulse, it appears that most of its sedi¬ 
ment was earried as suspended load. The 
morphology of the dark sediment on the 
surfaee of the top ripples (Figure 9) sug- 


Sediment 

Description 

Origin 

BRG 

Breach 

Repair 

Gravel 

dark granular clay and 
gravel which produced 
a dark clay dust fraction 
settling out of suspension 
in relatively quiet water 

Unknown. Transported 
to site and dumped or 
pumped Into place to 
repair levee breaches 

ALF 

Artificial 

Levee 

Fill 

mixed appearance “clay 
with pockets of sand, silt, 
and occasional logs and 
shells'* 

Largely derived from 
RSD; used as fill on 
top of RSD ^100 
years ago 

CBC 

Canal 

Bottom 

Clay 

dark “gravel-size mud 
clasts > 500 mm in 
diameter to sand-sized 
pellets” with occasional 
large clasts up to 10 cm 
or more In diameter 

Protective layer of clay 
that accumulated on 
canal bottoms over 
-100 year history 

RSD 

Residual 

Swamp 

Deposits 

dark ”1.5-3-m-thick of 
organic-rich clays that 
contain peat and wood 
fragments” 

Swamp sediments 
which once occupied 
land between river & 
lake prior to -100 
years ago 

PIBS 

Pine 

Island 

Beach 

Sand 

mature white “fine-grained 
sand [0.125 - 0.25 mm], 
shells, and shell fragments” 

“offshore currents 
produced a sand spit 
extending from what is 
now southwestern 
Mississippi toward the 
present day location 
of New Orleans" 


Table 1. Sediment sources for the Katrina splay deposits. All quotes from Nelson 
and Leclair (2006). 


gests it was emplaced as water drained 
vertically down through underlying 
sand bodies, perhaps by settling after 
the flow equalized or during later pump¬ 
ing. In either case, it is characteristic of 
sediment deposited in the absence of a 
current, being thin and conforming to 
the surfaces of underlying bedforms. It 
thus suggests that the current had ended 
prior to its deposition. The only indica¬ 
tion of a current velocity change is the 
ripples themselves superposed over the 
laminar layer. The only sediment that 
arrived after the current had stopped and 
would have dispersed from the force of 
being dumped into the water would be 
the breach repair gravels (BRG). 

Repairs on the 17^^ Street Canal 
took place 4-7 days after the hurricane 
struck (Thursday, September 1 through 
Monday, September 5, 2005) (Timeline, 
2006, pp. 8-9). They began by closing 


the lake end of the canal to cut off as 
much current as possible. Since this 
canal was on the western edge of the 
flooding (Figure 1), the breach was ac¬ 
cessible by road on the non-flooded side 
of the canal. Breaches on both sides of 
the London Avenue Canal caused it to 
be surrounded by floodwater. There is 
no account of the repair procedure for 
this canal, so I can only assume it was 
much the same, either concurrently or 
immediately after the 17* Street Canal. 
Civen the lack of access, the former 
would have required barges to transport 
the breach repair gravel (BRG). 

Based on the dispersal of the settling 
fraction of the BRG in quiescent waters, 
the breadth of the bedforms suggests the 
BRG sediment was dry. Wet clays would 
have had more cohesion, producing less 
suspended load. Dumping or pumping 
BRG into standing water would cause 
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both turbulence and a radiating cur¬ 
rent from the point of impact. Part of 
the sediment would go into suspension, 
moving outward as a turbidity current for 
a short distance before collapsing. This 
would account for the varying thickness 
from Points W to Y, where it essentially 
vanishes, showing the collapse occurred 
between points X and Y. The absence 
of a wider settling pattern is a good in¬ 
dication that no area-wide current was 
circulating during settling. With the 
recognition of the occurrence of BRG, 
the number of distinct sediments is five 
(Table 1), accounting for all observed 
sediment (Figures 5, 8, and 9). 


Energy in the Sediments 

A characteristic of splay geometry is 
the rapid dispersal of flow over the 
fan-shaped delta. Was this seen at the 
Katrina splay deposits? The current was 
powerful at the breach. At 38 m (125 ft) 
away, the pressure was sufficient to tear a 
house from its foundations and transport 
it another 35 m. It would probably have 
gone farther, had it not lodged against a 
tree (Nelson and Leclair, 2006). Includ¬ 
ing rotation, its rear corner traveled 64 
m (Figure 7). At Points W and X, 80 
m (262 ft) and 104 m (341 ft) from 
the breach, respectively, the current 
retained sufficient strength to transport 
cars. Sand beneath them indicated that 
they were suspended in the current 
for at least a short time (Nelson and 
Leclair, 2006). Though no mention is 
made of the distance they moved, one 
photo (Nelson and LeclaiPs figure 5C) 
shows vehicle roofs regularly spaced, 
not stacked against a barrier. Thus, it 
is unlikely that the cars moved as far as 
the house. Nelson and Leclair (2006, p. 
3) believed they “had been floating for 
some time.” But given sufficient current 
to lift and transport cars, would it not 
have moved them farther? If not, how 
did the sand get beneath them? 

Perhaps the answer is the timing of 
the events. If Layer A formed almost 
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Figure 10. Distance of 68 m to W would produce a semicircular arc of 216 m, 
and to Z (90 m), an arc of 283 m, an increase in distance of 20% that flow energy 
is spread across. 


instantaneously, the cars would not have 
to have remained buoyant very long. 
The “layer of sand” under the cars likely 
represents the collapse of Layer A before 
it reached the moving house (Figure 7). 
Also, the current remained quite strong 
for some distance from the breach, as 
seen in the sediment distribution. A 
comparison of Nelson and Leclair's 
figure 5A, looking from Point Z back 
toward the levee breach to the rear of 
the house, and their figure 7B, showing 
the cross section at Point Z, compared 
with my Figure 5 reveals that bedforms 
remain quite similar, although Point Z 
is about 90 m (295 ft) from the breach, 
while Point W is only about 68 m (223 
ft) away. Using these lines (breach to 
points) as radii, the circumference of the 


resulting semicircles would grow from 
216 to 283 m (709-928 ft) when obstruc¬ 
tions are taken into account, an increase 
of about 20% (Figure 10). Similarity in 
bedforms over this distance suggests that 
the total energy in the current was suf¬ 
ficient that the velocity did not decrease 
appreciably for some distance. When 
energy did drop, flow depth decreased 
so that the velocity was maintained and 
the bedform did not change. This is the 
expected relationship between kinetic 
energy (Fronde number), flow velocity, 
and depth. 

Another factor in the current behav¬ 
ior was the presence of obstacles (e.g., 
houses, cars, walls), which dramatically 
influenced sediment thickness. In the 
area around the dislocated house, ero- 
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sive zones formed between the levee wall 
and the first row of houses to the west, 
between the seeond and third houses. 
Aeeording to Nelson and Leelair (2006, 
p. 3), the obstruetions “ereated high 
flow-veloeity zones eapable of transport¬ 
ing all available material.” West of the 
first five houses (Figure 7), sediment 
thiekness varies in a distinet pattern, 
though one not elear on the isopaeh 
map beeause the provided elevations are 
not at a fine enough seale to define the 
ridges visible in the photographs. Nelson 
and Leelair (2006, figure 5A) show two 
ridges parallel to the houses and levee; 
one ridge near the houses, the other near 
the levee. Between them is a thin zone. 
This depositional pattern is refleeted in 
the laminar bedforms spread over the 
area, whieh were built roughly parallel 
to a eontinuously flat lower surfaee and 
rolling ridged surfaee on top (Nelson 
and Leelair, 2006, figure 7B). This depo¬ 
sitional pattern suggests loeal variations 
in eurrent veloeity, with greater speed 
in the eenter of the temporary ehannel 
and along the levee, keeping material in 
suspension, but deereased energy toward 
the houses as shown by the ridges of sedi¬ 
ment. This type of thiekness variation 
also oeeurred along Wilton Drive (Nel¬ 
son and Leelair, 2006, figure 5E), where 
sediment was preferentially deposited in 
a ridge along the north side of the street, 
the main ehannel in its eenter allowing 
less deposition. 

Therefore, the major faetors influ- 
eneing sedimentation were: (1) energy 
dispersal as the eurrent exited the breaeh, 
(2) formation of temporary high-energy 
ehannels, and (3) loeal obstaeles. The 
area of highest energy was near the 
breaeh —an area that maintained 
supereritieal flow —as shown by the 
zones barren of sediment (Figure 7). 
The first sedimentation oeeurred in 
the flow shadows between the levee 
and the houses and about 125 m (410 
ft) downeurrent (Nelson and Leelair, 
2006), as the flow expanded out into 
the open areas of the neighborhood. 


This was mueh eloser than the 800 m 
(2,625 ft) at the 1993 SNY Island levee 
breaeh during the upper Mississippi 
Valley flood (Gomez et al., 1997), but 
both loeations show deposition in a 
horseshoe-shaped rim, indieating the are 
where flow transitions from supereritieal 
to suberitieal and allows sediment to be 
deposited. Those similarities suggest 
the same kind of foeused power eurrent. 
The SNY Island breaeh had a stronger 
head, leading to the larger eroded area 
in front of the breaeh. 

Open flow paths, unlike those 
around obstruetions, affeeted deposition. 
That was a funetion of the dependenee 
of high-veloeity laminar deposits on 
relative turbulenee and sustained energy 
from the pressure head. Any time energy 
is dispersed, as in flow “leaking” perpen- 
dieular to the main eurrent between the 
struetures on Wilton Drive, suffieient 
earrying eapaeity dropped preeipitously, 
and signifieant sedimentation did not 
eontinue past those points. 

This suggests: 

• Entraining a large amount of very 
fine sand and depositing it in a 
regular, rhythmieally varied pattern 
requires a large, regular, rhythmieal 
souree of energy, a eondition not 
typieal to natural proeesses. In this 
ease, that souree was likely the storm 
surge waves. 

• Constant bedforms over any distanee 
produeed by eonstant unidireetional 
flow require an adequate and eon¬ 
stant souree of energy (head pressure 
or slope). 

• Patterns of sediment thiekness in- 
dieate energy patterns in the flow. 
Obstruetions were a primary souree 
of these variations at the Katrina 
eanal breaehes. 


Katrina Splay Deposits 
Versus Conventional Thinking 


Traditionally, a erevasse is a break in a 
glaeier or levee, and a splay is a sloping 
deposit of sediment deposited from 


that opening. These deposits resemble 
alluvial fans and are typieally a part of 
river deltas. Splays are seen as relatively 
benign aeeumulations of sediments 
produeed by infrequent, random sedi¬ 
mentary events. Niehols (1999) spent a 
full ehapter deseribing erevasse splays on 
various types of deltas, and the expeeted 
sequenee of strata in the faeies. Despite 
an apparent order in the Katrina deposits, 
the faeies approaeh seems remarkably 
inappropriate (Walker, 2007). 

Sinee erevasse splays often oeeur on 
deltas, their sedimentary sequenee is 
similar to an estuarine or deltaie setting. 
But Walker (2007) showed how faeies 
interpretations eould be misleading, 
when he noted how the virtually-in- 
stantaneous Katrina deposits mimie the 
expeeted sequenee “of different environ¬ 
ments over long periods of time,” with 
whieh he produeed a “hypothetieal and 
erroneous depositional environment for 
the sedimentary seetion.” He added: “It 
is apparent that the whole deposit of 
sand was laid down quiekly... and the 
different eharaeteristies observed in the 
vertieal seetion represent ehanging flow 
eonditions” (Walker, 2007, p. 9). 

The Katrina splay deposits appear to 
have had quite a different origin from 
those of the standard delta seenario. 
There, the substrate would be a mud flat 
(Niehols, 1999). Oeeasional breaehes 
would result in alternating layers of 
mud and sand, sand representing aetive 
sedimentation and mud, passive periods. 

Geologists eonsider elay drapes to be 
another example of this alternating ae- 
tive/passive eyele. These features appear 
when elay settles on the lee slope of eross 
beds in a sandy deposit, like those in the 
Katrina splay (Figure 11, Figure 5, sub¬ 
layer B8, and Layer C). Niehols (1999, 
pp. 138-139, braekets added) eonsiders 
elay drapes to be an indieation of: 

high or low tides when the eurrent is 
ehanging direetions, there is a short 
period when there is no flow. Whilst 
the water is still, some of the sus¬ 
pended load [elay] maybe deposited. 
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Mud drapes on cress beds 



Figure 11. Clay drapes after Niehols 
(1999, his figure 11.6). Note regular 
pattern of elay layer on top and lee 
slopes of eross-bedded sandstone. 


When the eurrent beeomes stronger 
dnring the next tide the snspension 
deposit may not be removed beeanse 
of the eohesive natnre of the elay 
rieh sediments. 

When clay drapes cover a large flat 
area, like sublayers Bl, B3, and B5, they 
are ascribed to tidal point bar deposition, 
where “the episodic nature of tidal flow 
allows flue materials to come out of a 
suspension on the gently sloping bar 
surface. Alternations of sand and mud 
on bar deposits produce a pattern of bed¬ 
ding referred to as inclined heterolithic 
stratification’ (Thomasetah, 1987,cited 
in Nichols, 1999, p. 164, emphasis in 
original). In both cases, geologists as¬ 
sume that clay represents quiescent flow 
between periods of active sedimentation. 
Do the Katrina clay drapes support this 
idea? 

Both drapes and inclined hetero¬ 
lithic stratification are found in the 
Katrina splay deposits. Figure 5 shows 
clay drapes on the lee slopes of B8, 
while B2, B4, and B6 would readily be 
interpreted as “inclined heterolithic 
stratiflcation.” Though they look like 
tidal reworking, the actual sequence 
of events contradicts that theory, and 
Nelson and Leclair (2006) cannot 
support their suggestion of reworking 
with evidence. The nature of the cur¬ 
rent flowing from the breach suggests 
otherwise; there were no redeposited 
sediments in barren areas, suggesting 


little to no reworking or resuspension of 
sediment. Furthermore, the sedimentary 
episode occurred so quickly (maximum 
46 minutes) that there was not time for 
the classic active/passive cycle. 

Clay drapes (Figure 11) also sug¬ 
gest the prevalent theory is wrong. It is 
well established by flume studies that 
when migrating dunes formed by high- 
velocity currents produce upper-regime 
bedforms, that a velocity decrease causes 
an abrupt change from dunes to ripples. 
Figure 9 shows a thin layer of clay adher¬ 
ing to ripple surface. If this were from 
the BRG, it would be a true clay drape 
settling from quiet water. 

Other bedform changes can occur 
without a signiflcant change in velocity. 
Laminar flat beds can grow into dunes 
in some cases with a signiflcant increase 
in depth. Although ripples, dunes, and 
antidunes can collapse into laminar lay¬ 
ers when velocity decreases below that 
needed to support flow separation, it 
appears that none of Katrina's sublayers 
exhibit characteristics of this phenom¬ 
enon. Nichols (1999) gives no hint of a 
transition through collapsing bedforms 
to clay drapes, nor does his one lithifled 
fleld example support it (his flgure 11.7). 

Likewise, Katrina splay sediments 
(Figure 5) show no transition through 
collapsed bedforms to clay drapes in 
their sequence of laminar sand and clay 
beds. In B6, laminar flat beds precede 
and follow the clay layer, indicating 
continued high flow. Also, B2 and B4 
reveal laminar flat beds intermixed with 
the clay layer. B8 shows the same thing; 
both near the bottom and top, cross 
bedding precedes, follows, and is mixed 
with clay drapes. If the splay deposits do 
not represent successive facies (Nichols, 
1999), as suggested by Walker (2007), 
then Layers A through C (Figure 5) were 
all laid down in one unidirectional cur¬ 
rent of relatively constant flow (from the 
excessive head), interrupted by regular 
storm surge wave pulses. The clay in 
the splay is in contrast to the pre-Katrina 
canal bottom clay, which accumulated 


slowly over many decades. But the se¬ 
quence of strata beneath the canal are 
dissimilar from the splay deposits that 
show clay interspersed with sand, all in 
bedforms consistent with the observed 
high-energy flow through the breach. 

Thus, Layer A is not a prodelta mud 
that McLane (1995, p. 201) suggested 
underlies the typical crevasse splay, 
where “much of the mud is deposited 
out of suspension." Even though mostly 
clay by composition, it fits better with 
the research of Schieber et. al. (2007), 
who demonstrated through flume 
experiments that clay and mud can be 
deposited in currents, not requiring low- 
energy conditions. Another argument 
for continual high-energy deposition 
is found in the presence of clay balls 
throughout the sequence — at least three 
exceeding 10 cm in Layer A, and another 
of similar size in B6. Even though most 
of the clay balls are smaller than a cm 
(Nelson and Leclair, 2006), some in 
the sand size range and others as flakes 
or floccules, none were deposited in 
quiescent conditions. 

Clay drapes are common in the cross 
bedding of B8 (Eigure 5), visible as gray 
shadows between the bedding planes. In 
Eigure 8, the cross bedding is obvious, 
but many of the foresets appear to have 
a gray shadow under them due to an 
irregular surface. These gray areas are 
not merely shadows but are ubiquitous 
clay drapes. 

Eigures 8 and 9 show clay drapes as 
a common part of the bedforms. This 
suggests that the clay was deposited at 
velocities and depths similar to the sand, 
as was seen by Schieber et al. (2007). 
This is not surprising as they reported 
that the floccules under the scanning 
electron microscope revealed “a 'bumpy' 
surface pattern of closely packed ovoid 
bodies (0.2-0.6 mm in size)" (Schieber 
et al., 2007, p. 1761). That irregular 
surface resulted from the random ag¬ 
gregation of 1-5 pm clay particles. This 
tendency for clay to form ovoid bodies 
similar in size to flue sand suggests that 
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both clay and sand would act similarly 
in deposition. A close study of the clay 
cross beds (Figures 5 and 8) shows two 
differences between foresets created by 
sand and those by clay. Most clay fore¬ 
sets do not reach the top of the dunes, 
and most of them fatten as they reach 
the tangential point at the bottom of 
the lee slopes. Again, these differences 
show that although both sediments were 
laid down at the same velocity, the clay 
ovoids responded slightly differently to 
flow separation—possibly due to a small 
difference in specific gravity or to the 
rougher surface of the clay balls, mak¬ 
ing them more mobile than sand. That 
would explain why they were swept off 
the dune crests and cascaded farther 
down the lee slopes. Another possibil¬ 
ity is that clay ovoids may have a lower 
angle of repose. 

But clay drapes in B8 were deposited 
just as rapidly as the sand. There were 
no active/passive cycles in the current 
velocity happening rapidly enough to ac¬ 
count for all of the alternations in B2, B4, 
and B6. But the purity and thickness of 
some clay drapes suggest the very rapid 
formation of “floccule streamers,” which 
can occur at a velocity over 0.8 m/s and 
a density of about 5% solids. Schieber et 
al. (2007) showed the slow formation of 
these streamers at 0.5 m/s and 0.0003% 
to 0.2% solids. Floccule streamers are 
large aggregates of floccules that form 
spontaneously by cohesive forces in sus¬ 
pension. Each streamer may settle out as 
a single unit or combine to form larger 
clay drapes. Unfortunately, Schieber et 
al. (2007) gave no information for higher 
solids concentrations, and I can only 
cautiously speculate based on the evi¬ 
dence from the available photographs. 

Though the clay drapes appear sig¬ 
nificantly darker than the sand cross beds, 
they may not be pure clay. Schieber et al. 
(2007) suggest a shrinkage rate of 85% 
for pure clays. In working with ceramic 
clay, where a significant amount of sand 
or other filler has already been added 
to the clay to control the shrinkage, a 



MEAN FLOW VELOCITY (m/s) 


Figure 12. Logarithmic depth velocity diagram for 0.25 mm sand, showing transi¬ 
tion lines between stable bedforms. After McLane (1995, figure 5.14). 


clay vessel may still shrink 10-20% in 
the drying process prior to firing. The 
pictures give no indication of this high 
shrinkage in the clay bedforms, suggest¬ 
ing the floccule streamers collected a 
significant fraction of sand that made 
them more stable. 

Examining the transition from flat 
beds to cross beds, B7 to B8, we see 
more evidence for constant flow. Cross 
beds start small, as seen prominently 
in Figures 5 and 8, and the change in 
bedform can be attributed to changing 
water depth, not velocity (Figure 12). 
Clay torn from the canal bottom repre¬ 
sents continuing storm surges. Thus the 
clay shows that no decrease in velocity 
was taking place. The passing of each 
wave would raise the water level in 
the canal and propagate out into the 
neighborhood with little drop in depth 
or dispersal of energy, even after depth 
in the neighborhood reached the mean 


canal elevation. Perhaps it was near this 
time that the additional portion of the 
steel sheeting failed. Figure 6 shows 
some secondary opening of the breach 
after the initial failure (Figure 13). 

Whatever the mechanism causing 
the change, the added water depth was 
sudden, and the resulting sedimentary 
bedforms accreted to their maximum 
height. The change from flat beds to 
cross beds could have resulted from an 
abrupt flow depth increase such as at 
0.85 m/s in Figure 12, where at 0.2 m 
(6 in) deep, the bedform would be flat 
beds and would continue as such up to 
0.5-0.6 m (1.6-2 ft) deep. When depth 
reached 0.8-1.0 m (2.6-3.3 ft), flow 
separation could have taken place and 
dunes would have started to form. 

In Figure 8, the tangential contacts 
at both the top and bottom of the lee 
slopes of the dunes are visible. Since 
the top of the dune still displays the 
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Figure 13. Timeline of signifieant events during splay deposit and development. Dotted lines under ''storm surges'' represent 
7-10 seeond intervals. "Avulsion" may have required one full storm surge to develop. This timeline only doeuments the 
arrival and deposition of the sedimentary layers, from ALF (artifieial levee fill) to BRG (breaeh repair gravel). 


tangential transition from the stoss side 
of the dune over the crest and onto the 
lee slope, it is clear that the stoss side 
experienced little or no erosion. The 
diagonal line rising from left to right was 
a relatively stable stoss slope growing in 
elevation as the lee slope moved forward 
by settling sand from the suspension frac¬ 
tion in the separation zone with little or 
no contribution of the bed load fraction 
from the stoss slope. 

Another indication of rapid deposi¬ 
tion is the absence of evidence for ero¬ 
sion within the layers. This is shown by 
the tangential contact at the bottom of 
the lee slope, which indicates no erosion 
into the lowermost flat beds or the devel¬ 
oping cross beds when the upper layer 
was forming and reaching the pinch out 
spot toward the upper right-hand edge 
of Figure 8. Eventually the cross-bedded 
layers of B8 were overlaid by Layer Cl, 
which in both Figures 5 and 8 appears 
as a very low angle foreset. It appears that 
the relative depth dropped again. This is 
reasonable since the depth line of Figure 
12 slides down past the transition line 
for upper-regime flat beds. The slight 
slope to the beds in Layer C suggests 
the depth remained in that transition 


zone. Such flat beds will deposit laminar 
layers on slopes up to the angle of repose 
(30°-40° for sand) (Berthault, 2002), and 
distinguishing between low-angle cross 
beds and angled high-velocity flat beds 
is difflcult. At any rate, these cross beds 
were not formed by the typical advance 
of dunes. Instead, they grew as tilted 
high-velocity flat beds on an inclined 
plane in the separation zone of the lee 
slope, limited in height by water depth. 

Given what we know about the 
breach, it is likely that after the cata¬ 
strophic deposition of Layer A (Ligure 
5), the current remained essentially 
constant, with minor depth fluctuations 
through deposition of Layer C. Although 
clay drapes are more prominent in B8, 
they are clearly present as early as B1 
and found in the intervening sublayers. 
Clay concentrated in B2, B4, and B6 is 
an artifact of the hydrodynamics of the 
continuous high-flow conditions, not 
decreases in velocity. 

Abundant clay drapes in B8 suggests 
a flfth energy pulse that entrained a 
signiflcant amount of clay. The higher 
proportion of clay at Point W (Ligure 
8), closest to the breach, and the lower 
amount at Point X (Ligure 5), and the 


near absence of clay at Point Z may be 
connected to the decreasing carrying 
capacity of the flow for floccule stream¬ 
ers as the current dispersed. 

An anomalous example of clay 
drapes is found at Point Y (Ligure 9). 
The direction of slope appears reversed. 
But this was caused by local variations in 
the current in a partially enclosed porch. 
(Note: the angle of the mud drapes com¬ 
pared to the ripple crest shows that the 
cut surface was not parallel to current 
flow.) Another clay drape is at Point Z, 
adjacent to the top of the trowel handle 
visible in Nelson and Leclair's (2006) 
flgure 7B. The cross section is perpen¬ 
dicular to flow, and the dark, discontinu¬ 
ous lines in the left half of the flgure are 
clay drapes seen head on. 

Overall, the sequence, from Layer A 
through C, appears to be a continuous 
deposit marked by 5-6 energy pulses. 
If these pulses occurred as rapidly as 
every 20-30 seconds, then this entire 
sequence was deposited in 2-3 minutes. 
However, this time frame for deposition 
does not imply that the entire neighbor¬ 
hood basin was fllled with water in that 
same time span. Deposition took place 
under a relatively shallow flow of water 
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that projected upwards above the fringe 
of the deposit no more, and probably 
significantly less, than it had near the 
evulsion where deposition began. For 
the water level to reach maximum el¬ 
evation across the entire neighborhood 
basin may well have required closer to 
the 46 minutes reported for flooding the 
Lower Ninth Ward. The limited extent 
of deposition (about 400 m) indicates 
the limit of sediment transport by the 
hyperconcentrated flow. 

Once more, the lack of significant 
sediments in the areas of supercritical 
flow during the original period of peak 
deposition suggests wave propaga¬ 
tion continued with the same energy 
needed to maintain supercritical flow 
in those areas until the sediment load 
had diminished. The full height of two 
3-cm sublayers in C indicates that noth¬ 
ing is missing. Erosion or reworking of 
the already-deposited sediment in this 
continuing flow did not occur, but the 
current did continue for some period of 
time afterwards. 

This is supported by escape holes cut 
through the roofs of local houses—there 
was no other means of escape, even min¬ 
utes into the flooding event. Once the wa¬ 
ter began to flow into the neighborhood, 
it continued until it quickly reached its 
maximum of 1.9-2.4 m (6.2-7.9 ft). 

This leads to the following conclu¬ 
sions: 

• A continuous sequence of sediments 
requires a continuous current; ve¬ 
locity changes will be reflected by 
bedform changes. Absent this, no 
velocity shift appears evident. 

• Naturally occurring, low-velocity 
currents, such as tides, do not provide 
an adequate model for catastrophic 
events. 

• The Katrina bedforms appear con¬ 
tinuous, including the clay drapes, 
absent evidence of current variations. 
Repetitive cycles are accounted for 
within the context of constant, unidi¬ 
rectional flow by energy pulses from 
storm surge waves. 


• If these waves had intervals of 20-30 
seconds, and six or less are seen in 
the recurring cycles, then the entire 
sequence, 1.6-1.8 m (5.2-5.9 ft), was 
deposited in 2-3 minutes, a rate of 
0.6-0.9 m/minute. 

_ Bedlorms _ 

Nelson and Leclair (2006, p. 3) de¬ 
scribed the Katrina splay bedforms as: 

overlying a massive elayey-sand 
layer... planar strata were domi¬ 
nant and eontinnons.... Low-angle 
strata... refleeted the shape of the 
ridges snrfaees.... Medinm-seale 
eross-strata overlay planar strata 
only along Warrington Drive.. .and 
small-seale eross-strata were largely 
absent, exeept in proteeted areas, 
sneh as honses, porehes.... Spee- 
taenlar eases of elimbing dnnes were 
seen on obstaeles, sneh as ears.... 
Cross-stratifieation aronnd obstaeles 
indieates different flow direetions.’' 
Later they note that the “planar 
strata...indicates that an upper-stage 
plane bed, and hence, an upper flow 
regime, prevailed during much of the 
deposition” (Nelson and Leclair, 2006, 
p. 3). The difference between these 
deposits and “those observed in modern 
sandy crevasse splay deposits, where, 
although planar strata is very com¬ 
mon, climbing-ripple cross-strata and 
medium-scale cross-strata (from dunes) 
are also commonly observed at the top 
and in crevasse channels, respectively” 
(Bridges, 2003). 

This agrees with the well-defined, 
cm-scale planar strata in Figure 5, but 
not as well with the structure of the mm- 
scale layers. While B1-B7 show a regular 
pattern of flat, alternating beds of sand 
and clay, continuous parallel to flow, 
the sand and clay laminae in the mm- 
scale beds are unusually discontinuous. 
Curiously, planar strata perpendicular to 
flow are also discontinuous. The laminae 
are patches or smears of one type of 
sediment overlapping other patches or 


smears of other types. They combine to 
form an irregular but flat stratal unit— 
much like small blankets spread out 
into a random pile with their long axes 
arranged parallel. 

We cannot understand the pla¬ 
nar strata without an explanation for 
this arrangement. “Planar strata” is a 
descriptive term used for a variety of 
bedforms common in the rock record, 
which, when lithified, form relatively 
flat bedding surfaces. They are often 
mined for flagstones for paving and 
building (McLane, 1995). There are 
three specific sets of flow and sediment 
conditions under which flat beds form. 
Each of these is specific enough to 
be differentiated by keen observation. 
These include: (1) low-regime flat beds, 
(2) upper-regime flat beds, and (3) ant¬ 
idunes (Figure 14). Confusing these will 
drastically confuse interpretation of flat 
beds found in the rock record. 

Lower-regime flat beds occur only 
in medium to coarse sand, > 0.7 mm 
(Nichols, 1999). Crains protrude above 
the viscous sublayer, generally no more 
than 0.6 mm thick. In that layer, friction 
exceeds turbulence, and streamlines are 
smooth. In a large channel, the bottom 
is the only surface to produce turbu¬ 
lence, which originates at the upper 
boundary of the viscous sublayer and 
moves up into the current. Crains ex¬ 
ceeding its thickness create turbulence 
and will eventually cause flow separa¬ 
tion. Moving bed load during sediment 
accretion create perturbations that cause 
additional grains to accrete and non- 
laminar bedforms to grow. 

As sands finer than 0.6 mm accrete, 
the viscous sublayer moves up with the 
new channel bottom, and flow separa¬ 
tion will occur above the location of a 
perturbation. This causes the forma¬ 
tion of individual ripples and a rippled 
bedform. In medium to coarse sand, 
continuous flow separation cannot take 
place (Nichols, 1999). When accretion 
begins at a perturbation, a ripple will 
start to form at the first incipient flux 
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Figure 14. Bedform stability field by grain size classifications showing the bedform 
progression, up and down, for velocity increases and decreases. From McLane 
(1995, figure 5.15). 


of flow separation, but then turbulence 
will overwhelm and capture the motion 
and the incipient ripple with collapse 
(McLane, 1995). This constant washout 
of the ripples bedform produces relative¬ 
ly flat beds with an irregular, wavy inter¬ 
nal structure (Barwis and Hayes, 1985). 
This results in lower-regime flat beds 
not having a continuous, flat laminar 
internal structure and being poorly de- 
flned at their parting surfaces (Nichols, 
1999). By contrast, there is much better 
deflnition in flat beds originating in a 
high-flow regime due to the presence of 
primary current laminations of low-form 
elongate ridges and furrows parallel to 
current direction (Nichols, 1999). 

As the sweeping high-shear turbu¬ 
lence parallel to flow is transferred down 
into the viscous sublayer, the resulting 
drag of the lowest streamline may not be 
strong enough to lift individual grains of 
sediment, but it does pull more mobile 
fluid particles up from the intergranular 


spaces, and this fluid is replaced by 
fluid pulled down into the viscous sub¬ 
layer, producing Taylor-Gortler vortices 
(McLane, 1995) that produce the stria- 
tions of the parting laminations. 

Distinct parting surfaces also form in 
high-regime flat beds due to separation 
between bed load and suspended par¬ 
ticles. Julien et al. (1994) document the 
extensive speculation about the causes 
of parting surfaces. McLane (1995, p. 
84) even went so far as to speculate, 
''Bedding planes take more time to 
make than the beds themselves.” This 
is contrary to Julien et al. (1994), who 
demonstrated that both bed and parting 
surfaces form simultaneously, and at the 
same rate, although at different loca¬ 
tions. This provides separate laminae of 
the larger particles, which are rolled or 
saltated into position, while suspended 
flues, which have a constant fall velocity 
even in fast currents, land on top of the 
laminae of heavier particles. It is the 


flue sand surface that varies shrinkage, 
due to a greater grain surface-to-volume 
ratio with weaker intergranular adhesion. 
This results in parting surfaces. 

Third, flat beds are formed from 
antidunes. Often associated with visible 
small surface waves forming directly 
above the dune front, antidunes are 
also referred to as inline waves. They 
grow either upcurrent or downcurrent 
by depositing sediments on either the 
stoss or lee slope of the dunes. Occur¬ 
ring at a minimum Fronde number of 
0.844 to 1.0 (Kennedy, 1963), antidunes 
form within the range of supercritical 
flow. This flow fosters turbulent breaking 
waves on the surface. As the antidunes 
grow taller, the inline wave's crest rises 
until it breaks. When the inline wave 
breaks, turbulence is directed downward, 
and the dune front collapses into a flat 
bed (McLane, 1995). This produces the 
same irregular, wavy internal structure 
as the washed-out ripples that form 
lower-regime flat beds (see figure 7; 
Barwis and Hayes, 1985). 

Which of these three flow conditions 
produced the Katrina splay deposits? 
The mm-thick layers do not show the 
washed-out internal structure typical 
of low-velocity flat beds or antidunes. 
But, neither do they show the obvious 
lamination expected of upper-regime flat 
beds. Instead, they exhibit anomalously 
discontinuous laminae. Also, the only 
ripples are those found in the uppermost 
layers (Figure 9), and since lower-flow 
flat beds form at velocities too low to 
produce ripples, they are likely not the 
"planar strata” of that flow regime. And, 
although the flow reached supercritical 
status regularly. Point X (Figure 5) shows 
supercritical flow only at the initial levee 
break and shortly afterwards. A careful 
study of B1 (Figure 5) does not show 
any more reverse-sloped cross bedding 
here than in other sublayers, making an 
antidunes origin unlikely. Therefore, I 
conclude that the "planar strata” are 
upper-regime flat beds based on the 
mathematical calculations. 
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Table II. Calculations of flow depth (h) and velocity (V) using both Manning 
and logarithmic equations showing the Froude number for each combination. 


For these hydrodynamie ealeulations, 
the following symbols will be used: 

= speeifie gravity of the solid phase 
y^ = speeifie gravity of the water/ 
solid mixture based on the pereent 
eoneentration of solids 
d = diameter of the sediment par- 
tieles 

T, = dimensionless shear stress for the 
solid partieles 

= eritieal shear stress for initiating 
partiele motion 
h = flow depth 
V = depth averaged veloeity 
S = slope steepness faetor 
g = gravitational attraetion 
The eritieal shear stress (x^) ean be 
determined using the Shields parameter 
equation (Julien, 1998, p. 5): 

T = T. (y - y ) d (3) 

A density of 2.65 g/em^ is used for 
the fine sand and 2.0-2.25 g/em^ for 
the 1.0 em (0.01 m) elay balls. Though 
the nature of the elay balls suggests a 
lower density, they were transported and 
deposited direetly with the sand. This is 
eonsistent with the work of Sehieber et 
al. (2007), examining elay floeeulation 
in eurrents. The Katrina elay balls were 
both wet and eonsolidated, so these 
densities may be elose. Sinee ehannel- 
bottom elay erosion was likely eaused by 


energy pulses from storm surge waves, 
small deviations in density may have 
negligible effeets on ealeulations. 

Lalomov (2007), eiting Polyakov 
(2002), plaees the boundary between 
Newtonian and non-Newtonian flow at 
9% sediment load, while Julien (1998) 
gave a range of 5-60% for hypereoneen- 
trated flows. Lowe (1982) plaees hyper- 
eoneentrated flow at 20-30%. Table II 
provides parallel results for 5%, 9%, 20%, 
and 30% solids by volume. 

The T, values given by Julien (1998) 
for medium sand (> 0.25 mm) is 0.048; 
for fine sand (> 0.125 mm) the value 
jumps to 0.072. A mean value of 0.06 is 
sometimes reeommended (Julien, 1998), 
but not knowing the sorting of grain 
sizes within the spread and realizing the 
sediments moved to dunes, whieh would 
have happened in 0.125 mm, I ehose 
to use a value of x, = 0055 for Table II 
skewed toward the 0.25 mm grain size. 

There is a 7 x 9 em (2.8 x 3.5 in) 
elay ball in B6 (Figure 5). It appears to 
be the largest elast moved following the 
original breaeh. But, eareful inspeetion 
shows that the layers of B6 are aetually 
defleeted downwards by the elast; it is 
likely an outsized elast that fell onto 
the flow and was rafted on top of the 
dense sediment layer. This also seems 
to be the ease with the 3x5 em (1.2 x 
2 in) reetangular elast embedded in B4 


just to the left of the tape measure. The 
largest elast entrained in the flow is the 
irregular 3x5 em elay lump in B6 next 
to the right edge of the pieture. The 
intermediate measurement for the lump, 
3 em is used for d . 

max 

The DuBoys equation (Lalomov, 
2007) ealeulates flow depth (h) from 
eritieal shear stress: 

h = \/y,^s (4) 

Nelson and Leelair (2006) propose 
a slope of about 0.004, but the use 
of their measurements returns S = 
0.00375. This produees flow depths of 
0.24-0.40 m. This depth is relatively 
shallow. A depth of 0.24 m (10 in) on 
the lower end hardly seems a threat to 
human life, but the eseape holes eut 
into the roofs indieate sueh a threat 
existed. This further supports the rapid¬ 
ity of flooding—46 minutes maximum 
in the Lower Ninth Ward and only 2-3 
minutes for the passage of 5 to 6 storm 
surge waves. 

Using the Manning equation for 
veloeity (Julien, 1998): 

y = (5) 

Julien (1998) gives the value of the 
Manning eoeffieient (n) for fine sand 
(eolloidal) to fine gravel as 0.02. The 
eonstant slope of 0.00375 is used for S 
sinee Sehumm and Khan (1972) noted 
a strong eorrelation between sediment 
load, flow veloeity, and slope; slope re¬ 
mained eonsistent relative to these other 
parameters in equilibrium eonditions. 
The ealeulated flow veloeity is then 
between 1.17 m/s and 1.91 m/s. 

As a eheek on the Manning veloeities, 
the logarithmie equation (Julien, 1998) 
was used: 

V = 5.75(ghS)‘^^ 

X log (12.2 ft/(6) 

As dunes are produeed in Figure 5, 
Layer B8, this is a strong indieation that 
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the grain size was skewed more towards 
the upper end of the grain size range, so 
= 5.2 dg 5 with dg 5 = 0.00025m. 

All velocities obtained from the 
logarithmic equation produce Fronde 
numbers that exceed unity, showing 
that they are too high. Ak^ = 6.8 d^^ was 
attempted without significantly better 
results. 

Examining the Fronde numbers for 
the Manning velocities and considering 
how many parameters had to be esti¬ 
mated, the most likely conditions seem 
to revolve around a density for the wet 
clay of 2.00 g/cm^ and a range of 20-30% 
solids. This would confirm that the flow 
reached hyperconcentrated conditions 
as defined by Lowe (1982). 

We need to understand the deposited 
thickness laid down by a single energy 
surge or wave. Were they individual mm 
thick laminae or thicker sets? McKee 
et al. (1967) noted the discontinuous 
nature of the unique beds of the Bijou 
Creek Flood, mixed with more com¬ 
mon sand layers extending the width 
of the deposits. The latter indicated a 
current across the breadth of the flood, 
while the narrow, discontinuous layer 
demonstrated different flow conditions. 
He cited sets of laminae ''three to four 
inches thick” that were "bent downward 
into shallow Vs in three places [within 
one investigative trench]; the nearly hor¬ 
izontal laminae above and below were 
undisturbed” (McKee at ah, 1967, p. 836, 
brackets added). They concluded that 
projectile pebbles—possibly launched 
out of the water—produced the impres¬ 
sions in the existing beds before being 
buried by more fine sediment. Because 
the pebbles landed on top of a stack of 
laminae and left a dented impression in 
the total stack, but not into the under¬ 
lying laminae, all layers in the dented 
stack would have been in approximately 
the same stage of dewatering while the 
stack below had already compacted, and 
therefore, it was too dense to take on the 
indent. This indicates the laminae were 
laid down not singularly but in sets. 


A second bedform McKee et al. 
(1967) document from the Bijou Creek 
Flood that seems to have a bearing on the 
concept of sets of laminae is convoluted 
structures. Convoluted bedding seems 
to be a terminal low-velocity bedform 
produced when high-velocity currents 
are suddenly slowed and "sediment was 
in the condition of quicksand” (McKee 
et ah, 1967, p. 840). As cohesive forces 
were forming laminae at high velocities, 
the system experienced a sudden de¬ 
crease in velocity and was unable to keep 
the laminae flat. The system pancaked 
like a high-velocity train suddenly stop¬ 
ping. The convoluted bedding shown 
in their figures 7 and 9 are sections of 
tightly convoluted ribbon and broken 
U-shaped structures, all formed from a 
set of laminae that appears to have been 
7-10 cm (3-4 in) thick in its original flat 
form. Though no convoluted bedding 
is present in the Katrina splay deposits, 
these sets of laminae seem to be the 
basic structural unit characteristic of hy¬ 
perconcentrated flow. This suggests that 
under hyperconcentrated conditions in 
a high-velocity regime, individual lami¬ 
nae (< 1 cm) are not laid down singly, 
but instead a multi-cm-thick set is laid 
down simultaneously. 1 believe that the 
7-10 cm set of laminae documented by 
McKee in these two instances, constitute 
a single set separated from those above 
and below by a very short but significant 
period of time. 

The occurrence of laminae in sets is 
analogous to Katrina's sublayers B2, B4, 
and B6—which are 7 cm, 5 cm, and 6 
cm, respectively, or a mean of 6 cm. Is 
this the thickness of the storm surge sets? 
An examination of the 7x9 cm clast in 
B6 shows that only the lower half of the 
clay layer is deflected by the clast and 
the other half of the layer went around 
it. Because waves occur in a train, with 
the largest at regularly spaced intervals, 
Bl, B3, B5, and B7, which are primarily 
sand, represent the train of smaller reso¬ 
nating waves between the storm surges, 
each leaving a set averaging 3 cm thick. 


Rubin and McCulloch (1980, p. 
222, emphasis in original) suggested: 
"The mean height of relatively straight 
crested sand waves in a train is generally 
less than or equal to approximately 1/6 of 
the mean flow depth.” This 6:1 ratio may 
apply to other bedforms. Allen (1976) 
proposed that bedforms never exceed a 
6:1 to 8:1 ratio of flow depth to bedform 
height. If a 3 cm-thick set of laminae 
is laid down by a single wave, then a 
minimum depth of 0.18-0.24 m would 
be required during the deposition of the 
clay sublayers. This depth is in relative 
agreement with the 0.24-0.29 m depth 
obtained in Table II and suggests either 
the clay density was a little lower or the 
concentration of solids was a little higher. 

In Figure 5, the bedforms change 
from flat beds to cross beds, back to flat 
beds, as seen in B7, B8, and Layer C, 
respectively. This sequence first appears 
at Point W (Figure 8), where the cross 
beds are more prominent. The growth 
of the lowermost cross beds in Figure 
8 appears to define the growth on the 
top and lee slope of a single dune. The 
top of that growing dune (right edge of 
photo) is similar in height to the top of 
another dune (from left); thus it appears 
that depth limited the ultimate height of 
the cross beds. If the maximum height of 
the cross beds in B8 is 20 cm, it would 
require a flow depth of 1.2-1.6 m to pro¬ 
duce a ratio of 6:1 to 8:1. A comparison 
of elevation from the bottom of B8 at 
Point W with Figure 3 shows it to be al¬ 
most equal to mean sea level in the levee. 
The full height of an additional 1.2-1.6 
m on top of this would all be above mean 
sea level and certainly require the added 
depth of the storm surge and thus could 
only have been laid during the passage 
of such a wave. 

If the cross beds of B8 represent the 
passing of a single wave, sedimenta¬ 
tion occurred in a remarkably short 
time. Since a similar bedform was 
not produced by each cycle of waves, 
something unique occurred there. One 
explanation would be the failure of the 
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levee's steel sheeting and broadening of 
the breaeh, providing the spaee for in- 
ereased volume of flow in the neighbor¬ 
hood with the resulting depth inerease 
and spaee for eanal seour in the breaeh 
and the remarkable resulting quantity 
of elay in B8. 

Figure 8 shows the angle of the eross 
beds of B8 deereasing upward as they 
approaeh the topmost laminae of the 
migrating dune from the left. As the 
splay built, depth limited further growth, 
as flow separation eould no longer take 
plaee. Figure 12 shows the transition 
from high-veloeity flat beds to dunes is 
''gradual." MeKee et al. (1967, p. 836, 
braekets added) eonsidered "low-angle 
foreset bedding [5°-10°]...along the 
outer margins of the sand sheet" to be 
the first sign of deereasing veloeity. De¬ 
ereasing depth pushed the flow down 
into this "gradual" transition zone. 

The abrupt boundary at the top of 
B8 suggests a definite break or ehange 
in sedimentation. It is not a reaetivation 
surfaee, whieh many books illustrate as a 
termination of eross bedding for a time, 
followed by its resumption (Niehols, 
1999; MeLane, 1995). Instead, it is a 
flat gap, a small-seale version of those 
examined by Roth (2009), whieh are 
both large and extensive in the sedimen¬ 
tary sequenees of the western United 
States. He notes little or no erosion or 
weathering at these gaps, despite there 
being reservoirs for vast lengths of time 
for seeular geology. 

A flat gap in the middle of flat beds in 
the Katrina splay was attributed earlier to 
a ehange in depth in a eontinuous, uni- 
direetional eurrent. No veloeity ehange 
was needed. Therefore, while the flat 
gap does represent a real gap in time, it 
is a very short gap measured in millisee- 
onds to seeonds, after whieh sedimenta¬ 
tion resumed. Thus the boundary at the 
top of B8 likely did not refleet ehanging 
veloeity, whieh would have produeed 
different bedforms. Rather, it probably 
indieates a depth ehange, possibly at the 
end of a storm surge wave —in this ease. 


the flrst/primary wave in a eontinuing 
wave train. The following wave in the 
train would have been smaller and less 
powerful (Figure 13). 

Niehols (1999, p. 42) eehoed a 
largely shared opinion: "The bed of 
sand whieh is formed from a deeelerat- 
ing flow will show a reduetion in grain 
size.... Flows whieh gradually inerease 
in strength through time ... produee 
reverse grading." In other words, veloeity 
ehanges are shown by grain size. How¬ 
ever, MeKee etal. (1967, p. 850, empha¬ 
sis and braekets added) eoneluded that 
"stages in development of flood deposits 
may be reeorded at any partieular plaee 
by ehanges in the strueture [bedforms] of 
sand. In eontrast, the texture [diameter] 
of sand, although it may reeord rapid 
flow with relatively eoarse grains and 
a deerease in veloeity with finer grains 
can be deceptive!' He repeatedly showed 
examples where eoarse or fine sand in 
a rapidly aeereting sequenee was not a 
funetion of flow veloeity but was more 
a funetion of sediment souree. This is 
intuitive, though rarely eonsidered; if 
only fine sand is available in a eurrent, 
then nothing eoarser will be deposited. 

The only signifleant exeeptions to 
this prineiple are sand surfaees of a de¬ 
flation nature, winnowed of their finer 
fraetion, or stable surfaees exposed to 
eurrents insuffleient to move the eoarse 
fraetion, sueh as at the bottom of San 
Franeiseo Bay (Rubin and MeCulloeh, 
1980) or eolian loeations. However, 
none of these represent a rapidly ae¬ 
ereting surfaee in a eontinuous, unidi- 
reetional eurrent. 

MeKee etal. (1967, p. 850, emphasis 
added) reeognized the intrinsie unique¬ 
ness of high-energy deposition: 

Strata of sand both in stream chan¬ 
nels and on bordering flood plains, 
when deposited by a violent flood, 
contain dominantly horizontal lay¬ 
ering characteristic of npper stream 
regimes. Mnch of the layering is in 
the form of fine laminae similar to 
the type commonly ascribed to inter¬ 


mittent accumulation in quiet water 
over a long period of time. 

The Katrina splay deposits reinforee 
his observations and suggest that eareless 
held interpretation of this type requires 
re-examination. 

Layer C, with its two sublayers, is 
the deposit of two waves under eondi- 
tions that limited the height. Formed 
of low-angle foresets, the slightly sloped 
laminae suggest this, as do the topmost 
ripples (Figure 9). Figure 14 illustrates 
the variety of possible bedform sueees- 
sions within the observed size range 
of splay sediments. Two different se¬ 
quenees are shown for fine sand. For the 
fraetion > about 0.16 mm, the sand fol¬ 
lows the sequenee in Figure 12, flat beds 
to eross beds to ripples. Figure 12 was 
developed based on eonditions beneath 
the double line at 0.25 mm in Figure 14. 
For the fraetion <0.16 mm, deereasing 
flow ereates ripples atop flat beds. 

The ripples at the top of Layer C 
at Point X (Figure 9) were possibly 
produeed by deereasing veloeity. While 
the transition from flat beds to ripples is 
appropriate for fine sand, elose examina¬ 
tion of Figure 9 suggests otherwise. The 
tops of the foresets with their low-angle 
eross-lamination extend direetly up into 
the body of the ripples. Therefore, these 
are not ripples produeed by deereasing 
flow but by wave ripples of the vortex 
variety (Niehols, 1999). These ripples 
are produeed by high, sustained winds 
over the water surfaee, eonsistent with 
hurrieane winds eontinuing after depo¬ 
sition. The sinuosity of the ripple erest, 
bending in front of the wall, is eonsistent 
with the walks defleetion of these winds. 

What kind of ripples would be 
expeeted from deereasing veloeity? 
MeKee etal. (1967, p. 832) doeumented 
several loeations at abrupt boundaries 
of deposition near preexisting banks, 
or "where reeeding water poured baek 
into the main or subsidiary ehannels 
or where it swirled around the bases 
of large trees." There, flat beds shifted 
to low- to moderate-angle foreset bed- 
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ding with climbing ripple laminae and 
convoluted structures. Nelson and 
Leclair (2006, p. 3) stated: “Spectacular 
cases of climbing dunes were seen on 
obstacles such as cars.” These are prob¬ 
ably similar to bedforms McKee et al. 
(1967) observed around trees and other 
obstructions, caused by velocity drops at 
these locations. 

The low-angle foresets of Layer C 
suggest a velocity decrease during depo¬ 
sition. McKee et al. (1967) thought that 
a change from flat beds to low-angle fore¬ 
sets was the first indication of diminish¬ 
ing flow velocity. If W (total height 1.8 
m) is 20 cm higher than X (total height 
1.6 m), then at W the top of Cl would 
be only 30 cm below the normal mean 
canal surface level, giving a depth to 
height ratio of 10:1 for deposition of the 
3 cm sublayer. At the top of C2, the same 
depth would be 27 cm, giving a ratio of 
9:1. These numbers, while reflecting 
our uncertainty of the exact conditions 
at the time, provide ratios near the 6:1 
to 8:1 range of Allen (1976). 

Calculations in Table 111 may be 
underestimates, as the Fronde numbers 
for the Manning velocities are some¬ 
what under the 0.844 limit proposed by 
Kennedy (1963). That the conditions 
remained near this point is consistent 
with the findings of Crant (1997, p. 356, 
brackets added) who found that: “inter¬ 
action between the water surface and 
bedforms ... maintain competent flows 
in mobile channels to Fr = 1 [at or just 
below critical flow].” This condition is 
favored because it moves the maximum 


amount of water while “dissipating cur¬ 
rent energy.” The areas swept clear of 
sediment suggests that conditions were 
near critical flow at all times. Table 11 
Fronde numbers are commensurate 
with those McKee et al. (1967) estimated 
at the Bijou Creek flood, which had a 
mean flow rate of 16.4 fps (5.0 m/s), a 
flow of up to 21.83 fps (6.65 m/s) in the 
main channel, and 11.8 fps (3.6 m/s) and 
a flow depth of 8-9 ft (2.5-2.75 m) with 
F = 0.74 in another location. 

e 

If these “planar strata” formed during 
high flow, but without distinct parting 
lenses at the cm scale or continuous 
distinct lamination expected from flume 
experiments with lower concentrations, 
then how did they form differently un¬ 
der hyperconcentrated flow conditions? 
Julien et al (1994, p. 8) explain how 
segregation of heterogeneous sediments 
takes place. 

Only the lateral motion of the mix- 
tnre in any direetion is neeessary 
to indnee segregation. Dnring the 
lateral motion of the sand mixtnre ... 
the fine partieles fall throngh the in- 
terstiees between the eoarse partieles 
and reaeh the bottom of the moving 
layer, while the eoarse partieles start 
rolling on top of the fine partieles ... 
After a eertain time, the fine partieles 
stabilize at the bottom of the moving 
layer while eoarse partieles remain 
mobile on top. 

In a flume, dispersive shear stress 
caused by interaction between the solid 
particles is avoided by using low solids 
(Julien et ah, 1994). This produces 


distinct continuous laminations but 
produces the slow growth progression 
of the bedform down the flume, requir¬ 
ing 20-30 minutes to build a thin layer 
of cross beds a few cm thick the length 
of the flume (Julien et ah, 1994). This 
is consistent with their observation that 
“lamination becomes clearer as the roll¬ 
ing distance increases” (Julien et ah, 
1994, p. 9), with the clearest lamination 
being observed when the larger particles 
are allowed to form few-cm-thick cross 
beds. 

But we need to understand how 
sedimentation varies with hyperconcen¬ 
trated flows, when the dispersive shear 
stress is high and causes interactions 
between the solid particles, and the roll¬ 
ing distance for the larger particles is not 
great enough to allow clear lamination 
to form. Demonstrations in non-flume 
experiments with dry sediment mixtures 
of two different sizes or densities were 
shown by pouring or agitating in air 
(Julien et ah, 1994). Many mixtures 
showed distinct separation based on 
size or density differences and rolling 
distance. A spectacular illustration was 
performed by Berthault, who put a wet 
heterogeneous mixture of sediments 
into a funnel, swirled it, and drained the 
water out the bottom (Berthault, 1988, p. 
2). He produced a stack of laminae clear 
up the sedimentary column (Figure 15). 

I believe that when a hyperconcen¬ 
tration is composed of a heterogeneous 
mixture of sedimentary materials, turbu¬ 
lence vectors do not interact equally with 
coarse and flue grains within the total 
depth of flow. Coarse grains will move 
more than flnes by both Bernoulli forces 
and turbulence (McLane, 1995). Sort¬ 
ing of the heterogeneous mixture may 
begin wherever turbulence vectors are 
most dampened, but at concentration 
where solid particle interactions exceed 
dispersive shear stress, particle interac¬ 
tions will initiate incipient segregation 
through all levels of the flow. 

As in producing the sets of laminae 
we recognized when reviewing the 


T. 


% solids 


In* N/m^ 


h, m 


Manning 
^ m/s 


Bray 

m/s 


0.05 


47.5 


0.0032 


1.4 


3.54 


4.1 


0.044 


0.09 


45.3 


0.0032 


1.25 


2.44 


3.8 


Table III. Calculated results based on maximum clast size (d^ = 0.07 m) in pre¬ 
dominantly clay layers and differences in percent solids. Depth (h) and velocity 
(V) represent maximum conditions during storm surges. 
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Figure 15. Hyperconcentrated lami¬ 
nar bedforms produced by swirling a 
wet heterogeneous sediment mixture 
and drawing the liquid out the bot¬ 
tom. Note large number of ''laminar 
strata'' produced atop each other in 
an instant of time. From Berthault 
(1988, figure 1). 


Figure 16. Segregation of particles under hyperconcentrated conditions begins 
when turbulence brings particles into contact. Larger particles will start to cohere 
more rapidly than smaller particles. When cohesive forces exceed viscous and 
shear forces, the larger particles aggregate, deflecting turbulence and moving 
closer together until they form distinct layers around multiple growth nuclei in 
multiple layers throughout the water column, not just on the bottom as under 
normal conditions. An incipient pavement forms, restricting smaller particles, 
which begin to collect on the pavement's upper surface. Because sedimentation 
is rapid, some fines remain as matrix, but most form layers between the coarser 
laminae. Since each layer is self-organizing around its own growth nuclei, the 
chances for a cm-scale lamination to grow continuously in all directions are 
limited due to the available sediments. 


observations of MeKee et al. (1967) of 
Bijou Creek, the produetion of staeks of 
laminae in a set needs an explanation. If 
a hypereoneentration of partieles pro- 
duees a high frequeney of interaetions 
between the partieles, we ean expeet in- 
eipient segregation to begin in multiple 
staeked levels. This will result in distinet 
multiple moving layers —eaeh with its 
own population of rolling and falling 
partieles. Onee segregation begins, the 
aggregate of large partieles will form a 
pavement that traps small partieles and 
bloeks smaller turbulenee veetors. Thus 
it begins to generate its own boundary 
layer. This, in turn, ereates a series of 
eohesive and viseous sublayers and 
separate turbulenee veetors maintaining 
layer integrity and prolonging roll time. 
This allows fines to migrate downward; 


thus eaeh aggregate is able to grow with 
eoarser partieles on its undersurfaee 
(Figure 16). 

Julien et al. (1994, p 8) noted that 
it is a eontinuous interaetion of "fine 
partieles ... [whieh] reaeh the bottom 
of the moving layer ... while eoarse 
partieles remain mobile on top," but as 
a result of the eoneentration, it is hap¬ 
pening simultaneously on many levels 
in the flow with only abbreviated rolling 
distanee for eaeh partiele. 

This is signifieant beeause it means 
that sets of diseontinuous laminae ean 
form together. Interaetion between 
eohesive and viseous forees limits the 
thiekness of laminae that ean form 
within given eonditions of solids eoneen- 
trations and depths. The 6:1 to 8:1 ratio 
of flow depth to laminae thiekness used 


above should be applied to an entire 
set of laminae produeed under hyper- 
eoneentrated eonditions. Cross bedding 
produeed under these eonditions may 
aetually deposit the set of laminae in sets 
that will break off and slip down the stoss 
slope. That would aeeount for relatively 
regular interspersing of elay drapes in 
eross bedding (Figures 8 and 11) and 
provide the presenee of elay drapes 
as an indieator of hypereoneentrated 
eonditions. 

In the Katrina splay deposits, the 
low-angle foresets of Layer C represent 
the first indieation of a deerease in 
veloeity, but beeause multiple bound¬ 
ary layers existed simultaneously at 
diserete levels within the eurrent, flow 
separation over the total depth did 
not oeeur. Formation of new laminae 
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took place preferentially at the lead 
surface of the hyperconcentrated flow, 
and the reduced velocity allowed the 
laminae set there to settle faster than it 
formed, producing low-angle foresets. 
Convoluted bedding formed when the 
flow decreased below the threshold of 
forming linear lamination. Thus, low- 
angle foresets and convoluted bedding 
are a progression produced in a hyper¬ 
concentrated flow under conditions of 
decreasing velocity without formation 
of a dune with a lee slope. 

What will form is a set of mm-scale 
laminae that are irregularly discontinu¬ 
ous both parallel and perpendicular to 
flow. Parting laminae are present at the 
mm scale but are discontinuous because 
of the constant alternation of coarse and 
flue layers, and the interruption of one 
lamina by another forming simultane¬ 
ously at another loci. Individual aggre¬ 
gates of large particles and clusters of 
such aggregates together form a single 
boundary layer with an irregular flat 
form and perimeter, so a cross section 
through the deposit shows randomly 
arranged, stacked, flat laminae less 
extensive on the cm scale. These char¬ 
acteristics of hyperconcentrated laminar 
bedding would place it as a subcategory 
of hyperconcentrated flood-flow deposits 
as deflned by Smith (1986). As a group, 
hyperconcentrated flood-flow deposits, 
and hyperconcentrated laminae are 
distinct in other examples in the rock 
record, indicating high concentrations 
of solids, high velocity, and relatively 
shallow flow depths. Clearly, this di¬ 
agnostic tool would be signiflcant in 
diluvial investigations. 

In summary, high-flow regime 
flat beds are produced over a range of 
solids concentrations, but the actual 
form varies with concentration. At -- 
5% solids, hyperconcentrated laminar 
bedforms are produced in sets without 
clear parting layers at the mm scale. This 
unique appearance is diagnostic of hy¬ 
perconcentrated conditions. McKee et 
al. (1967, p. 850) observed that they are 


“similar to the type commonly ascribed 
to intermittent accumulation in quiet 
water over a long period of time.” Given 
the radically different depositional 
conditions, it is imperative that they be 
distinguished from other flat beds in 
the held. 

Mudstones and shales were once 
thought to represent quiescent sedi¬ 
mentation. Schieber et al. (2007) have 
demonstrated otherwise. Their work is 
supported by the Katrina splay deposits: 
even at high velocity, clay ovoids and 
floccules will form by cohesion and be 
deposited as distinct cm-scale laminae in 
regular sets of flat beds. Concentration 
of clay leads to the formation of floccule 
streamers and in turn to large, continu¬ 
ous sheets of clay. It seems logical that 
if floccule streamers are forming, and 
increasing clay concentration increases 
streamer size, then increased distance 
will result in larger sheets, perhaps 
equivalent to the “rolling distance” for 
the separation of bed load. 

Hyperconcentrated laminar bed- 
forms are laid down in sets whose charac¬ 
teristics are determined by the depth of 
the energy surge added to a continuous 
unidirectional current. Greater depth 
deposits thicker sets. Surges vary both 
depth and flow energy, and changes can 
occur as rapidly as the passage of indi¬ 
vidual waves. Even if depth remains the 
same, a change in energy will be seen 
as a small flat gap in the continuously 
depositing column. 

Successive sets will only show inter¬ 
ruptions for incidental events overlaid 
on the unidirectional steady flow and the 
wave surges. These include variations 
in sediment composition, flow eddies, 
obstructions, or, as was seen in New 
Orleans, the effect of wind on the water 
surface. Incidental time markers, such 
as pebble impressions or repeated pat¬ 
terns of deposition are the only obvious 
indicators of set separation, and they may 
be used to flx a mean set size indicating 
flow depth and the rate of deposition 
per wave. 


Conclusions 

A canal breach caused by Hurricane 
Katrina resulted in deposition of 1.8 m 
(5.9 ft) of sediment in a New Orleans 
neighborhood. This splay deposit shows 
that the variety and sequence of both 
sediments and bedforms are equally 
important in discerning the depositional 
conditions. Although the splay covers 
less than 0.003 km^ (0.0011 mi^), its 
hydrodynamic information can be 
extrapolated to much larger deposits in 
the rock record. 

Despite features commonly attrib¬ 
uted to low, slow flow, the splay deposits 
were clearly formed by sedimentation 
in a continuous unidirectional current, 
overlaid by storm surge waves. Published 
accounts provide a maximum time of 
46 minutes for sedimentation, and a 
more likely minimum of 2-3 minutes 
is established, based on the wavelength 
of the storm surges. Sediment source 
played an important role. Signiflcant 
changes in velocity or fluctuations of 
an active/passive cycle of sedimenta¬ 
tion cannot be supported as occurring 
without diagnostic changes in bedform. 
The occurrence of clay layers or minor 
erosional surfaces in an otherwise con¬ 
tinuous, rapidly accreting bedform can 
no longer be considered to reflect such 
a change in velocity. Clay sheets occur 
as clay drapes in cross beds or sheets 
between laminae, both expected from 
experiments on heterolithic stratiflca- 
tion, and both deposited in the high- 
velocity current, not times of low current 
flow. Therefore, without significant 
additional evidence from the sediments 
or the bedforms to the contrary, the oc¬ 
currence of clay sheets or layers in the 
sequence should no longer demand a 
chronostratigraphic horizon. 

The splay deposits also demonstrated 
that flat beds can be succeeded by cross 
beds and then revert to flat beds within 
a continuous, single, unidirectional cur¬ 
rent, caused by depth variations under 
constant flow. They also show that a 
sequence of wave-deposited bedforms. 





Volume 48. Fall 2011 


145 


which could easily be interpreted in 
the rock record as long periods of time, 
can be the product of continuously 
depositing waves, in sequence. Under 
conditions of continuous deposition, the 
waning stage of the wave will leave some 
evidence in the bedforms. Under hyper¬ 
concentrated conditions, that evidence 
may be as small as a low-angle increase 
in the laminae. 

Grain size strongly influences bed- 
forms. Different grain sizes will produce 
different sequences. A bedform or series 
of bedforms will not necessarily display 
graded upwards lamination if the smaller 
grains are not available or if the roll time 
is not adequate for such a clear separate 
bedform to occur. Hyperconcentration 
of solid particles is a common situation 
under which clear parting layers will not 
be produced by increase rolling time. 

As long as an adequate source of both 
current and sediment is maintained, 
these small splay deposits show that a 
sedimentary pile of great thickness can 
accumulate rapidly in shallow water 
under hyperconcentrated conditions. 
Furthermore, it suggests that when hy¬ 
perconcentrated laminar bedforms are 
present, the measured rate of deposition 
will be only a few minutes per meter of 
sediment. This rate is elevated relative 
to current thought and will vary with 
flow, obstructions, depth, and sediment 
source. These can be deciphered only 
by examining the range of bedforms in a 
given formation. Furthermore, rates may 
rise even more as we use hydrodynamics 
to properly discern these conditions —us¬ 
ing them to broaden our understanding 
of sedimentation during the Genesis 
Flood. 

Finally, this evaluation demonstrates 
the superiority of a hydrodynamic analy¬ 
sis to interpretation in terms of facies 
models. No facies model was applicable 
to the splay deposits, and that should 
raise questions about other sediments 
in the rock record. This is another argu¬ 
ment for a different approach to the rock 
record: abandoning the facies model 


system and working out the mechanics 
of deposition instead. Likewise, these 
deposits show that carefully arranged 
bedforms are not produced in a haphaz¬ 
ard manner. The physics of sediment 
transport and deposition in moving 
water are well known and provide hard 
guidelines for the required physical 
conditions associated with particular 
bedforms. Although much about dilu¬ 
vial processes is not the same as those oc¬ 
curring today, the physics of deposition 
are, and thus the Katrina splay deposits 
provide a real modern analog for ancient 
deposition. Speculative environmental 
scenarios that exceed the available data 
are a poor substitute for rigorous scien- 
tiflc analysis of the sediments found in 
the rock record, blinding geologists to 
the need for more accurate, but more 
difflcult quantitative sedimentological 
analyses. 
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Battlegrounds of Natural History: 

Naturalism 

John K. Reed, Emmett L Williams* 

Abstract 

S cientific creation battles the worldview of naturalism at the level of 
scientific fact and theory, but crucial battlegrounds are also found 
in the foundational concepts that shape the method and direction of 
science. One of these is summarized by the term ^^naturalism.^^ This 
debate is hindered by equivocal terminology, presuppositional incon¬ 
sistency, and the use of secular premises by some Christians—typically 
from a desire to 'Triangulate'' between biblical creation and atheism. 
Science is the child of Christianity, but enduring secular distortions 
have succeeded in convincing most people that naturalism is one and 
the same with science, and that it is legitimate to extrapolate from the 
scientific method to atheism. Those core distortions are protected by 
ancillary arguments; chief among them, a strategy of diverting Chris¬ 
tians with arguments regarding the reality or possibility of miracles 
and with accusations of ' god-of-the-gaps" reasoning. In response: (1) 
metaphysical naturalism is invalid because it fails logical truth tests, (2) 
methodological naturalism is an unnecessary accretion to basic attri¬ 
butes of science historically derived from Christian theology, and (3) the 
ancillary issues are defused by sound reasoning. The key to addressing 
the concept of naturalism in its totality is the recovery and application 
of the traditional Christian doctrine describing God's providential 
relationship with creation. 


Introduction 

Many Christians are confused by attacks 
on their faith from science —in particu¬ 
lar by the claim that the very method of 
science is an antitheistic proof. These 


attacks are subsumed under the name 
“naturalism ” even though that term is 
used equivocally. This paper will unravel 
its distinct meanings and then evaluate 
its major arguments against orthodox 


Christianity. We will then show that 
sound theology alone provides a clear, 
consistent basis for science. This is the 
first of a series of articles that will address 
foundational arguments about natural 
history's assumptions and methods. 

This analysis is important because 
natural history was an early and effec¬ 
tive avenue of attack on the church and 
it remains a redoubt of secularism. It is 
upheld by at least six fundamental errors 
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BATTLEGROUND 

SIMPSON’S DEFINITION 

naturalism 

Basic postulate of science; super¬ 
natural excluded from scientific 
explanation by definition. 

actualism 

Synonym of “uniformitarianism” in 
Lyellian sense. Present processes only 
options for past explanation. 

historicism 

Problems and procedures coming from 
consideration of state of Earth and 
cosmos over time. 

evolutionism 

l listorical model or theory of life as 
changing directionally and irreversibly 
in the course of descent. 

mode of history 

Fuzzy gradualism; catastrophes occur, 
but not sudden, great, and worldwide. 

methods of 
scientific history 

Historical inferences are scientific as 
long as they are based on actualism. 
naturalism, and evolutionism. 


Figure 2. Six foundations of modern natural history as noted by Simpson (1970). 



Figure 1. George Gaylord Simpson 
(1902-1984) was one of the foremost 
evolutionists of the twentieth century. 


that have been widely accepted as true, 
and that set it at odds with Christian¬ 
ity (Figure 2). Though enumerated by 
evolutionist Ceorge Caylord Simpson 
(Figure 1), they are axioms requiring 
clarification for anyone seeking truth in 
nature and in history. 

This series will examine each of 
these six errors. All are falsified by Bib¬ 
lical truth, properly applied. Because 
these topics sweep across metaphysics, 
epistemology, science, history, theology, 
and natural history, our treatment is 
cursory but hopefully helpful. 

The initial topic, naturalism, pres¬ 
ents formidable difficulties. First, it is 
probably the most culturally persistent 
of the six. Second, both the term and its 
underlying concepts are used equivo¬ 
cally. Third, the rules of debate are 
defined by secular premises. Fourth, it 
is an emotional argument, as illustrated 
by the spate of recent books pitting athe¬ 
ists against Christians (e.g., Dawkins, 
2006a; Hitchens, 2007; Harris 2004, 
2006; vs. Day, 2008; D'Souza, 2008; 
Keller, 2008). Fifth, distinctions be¬ 
tween the traditional scientific method 
and “methodological naturalism” have 
been blurred. Sixth, Christians have 
been diverted by red herrings —miracles 


and accusations of “god-of-the-gaps” 
reasoning. Finally, Christians hostile to 
a creationist perspective unfortunately 
reinforce secular errors by seeking an 
impossible compromise between two 
irreconcilable contraries. 

Untangling these knots requires cut¬ 
ting through historical misinformation 
about the origin of science —it was not 
an exercise in gaining freedom from 
superstition but the well-organized 
hijacking of the Christian enterprise 
by Enlightenment “freethinkers.” Even 
now, centuries later, many Christians do 
not understand the extent of the decep¬ 
tion in popular secular fables and often 
uncritically accept secular premises. 
These, in turn, hide the equivocation 
that takes the form of a sliding scale 


between naturalism as a method and 
naturalism as a worldview —similar 
to the strategy confusing “uniformity” 
and “uniformitarianism” (Reed, 1998a). 
Secular thinkers advance the worldview 
until challenged, and then piously claim 
to be merely adhering to the scientific 
method. 

This is more than a defensive tactic; 
it provides the basis for arguing an inevi¬ 
table link between science and atheism. 
Christians have fallen for this over and 
over because we fail to see the unstated 
premise of positivism, the idea that sci¬ 
ence rules the realm of truth. Whenever 
we grant science the power to dictate 
truth outside its legitimate boundaries, 
'methodological” naturalism expands 
unimpeded into a full-fledged worldview. 
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Given the persistenee of this seeular 
sliding seale, it would be foolish to see it 
as aeeidental —it is a deliberate weapon 
against Christianity (Adler, 1992). This 
is not new; Stark (2003) noted the same 
ploy was used by many Enlightenment 
savants. As a result, seeular propagandists 
have turned seienee to the ''dark side” for 
many years, despite its Christian roots 
(Glover; 1984; Hooykaas, 1972, 1999), 
and have then used "dark-side” seienee 
to bolster their worldview. 

Ironieally, it is the hubris of new 
atheists that has reeently alerted Chris¬ 
tians who are not ereationists. They 
have finally begun to grasp what Henry 
Morris (1974) noted long ago, and have 
responded foreefully, if ineompletely, 
to the elaims of the new atheists. Even 
so, they often do not aeknowledge that 
ereationists have led the way, provid¬ 
ing the most eonsistent arguments —a 
reasonable state of affairs sinee, after all, 
seienee ultimately rests on the Biblieal 
doetrine of ereation. 

In response, we will divide and eon- 
quer. Eirst, we will refute the worldview 
of naturalism. Thanks to its inherent 
eontradietions, this is not a hard task. 
The more diffieult ehallenges are to 
separate methodologieal naturalism 
from the method of seienee and stop the 


misguided pursuit of the red herrings of 
miraeles and "god-of-the-gaps.” All of 
these efforts require preeise thinking. Eor 
example, many eonfuse the worldview of 
naturalism with metaphysieal material¬ 
ism (Eigure 3). It is a subtle distinetion, 
but worldviews are more than meta- 
physies, and we eannot afford to ignore 
seeular epistemology (positivism) or the 
seeular philosophy of history (aetualism). 

This paper will first deseribe and 
evaluate "metaphysieal naturalism” 
and then do the same to "methodologi¬ 
eal naturalism.” After then dismissing 
arguments against miraeles and ''god- 
of-the-gaps” aeeusations, we will show 
how the reeovery of the biblieal doetrine 
of providenee offers a positive basis for 
reintegrating seienee into its parent 
worldview of Christianity. 

Metaphysical Naturalism 

Two Views of the Road 
to Metaphysical Naturalism 

Metaphysieal naturalism is at least as old 
as Greek atomism, and was routinely re- 
jeeted from Plato to the Enlightenment. 
However, it resurfaeed as a distinetive 
post-Christian seeularism during the 
Enlightenment, when antitheistie in- 
telleetuals turned to seienee, and then 


used it to mask their worldview (Stark, 
2003). We explore two perspeetives on 
this transformation. The first foeuses on 
method (Eigure 4) and the seeond on 
theology (Eigure 5). 

Early seientists developed a self-eon- 
seiously Christian method to investigate 
phenomena while avoiding theologieal 
and philosophieal tangles. They under¬ 
stood that seienee was limited and eon- 
tingent, with axioms upheld by Seripture 
(Glover, 1984; Hooykaas, 1972, 1999; 
Klevberg, 1999; Lisle, 2009; Reed, 2001; 
Reed et ah, 2004). Their genius was in 
drawing distinetions between praetieal 
and theoretieal —without separating 
the two—that relegated axioms to the 
baekground (Eigure 4A), allowing unim¬ 
peded seientifie inquiry (Glover, 1984). 

While seienee eould be distinet in 
praetiee, it remains inextrieably linked 
to theology beeause theology justifies 
its presuppositions. Eor example, theo¬ 
logians teaeh that God was free to ereate 
aeeording to His desires, uneonstrained 
by external rational prineiples. This 
drove an empirieal method; if we want to 
understand nature, we rely on induetive 
investigation, not deduetive philosophy. 
This approaeh marks modern seienee 
(Glover, 1984). Many examples eould 
be eited, but the prineiple is the same — 
"religion and seienee not only were eom- 
patible; they were inseparable’ (Stark, 
2003, p. 3, emphasis added). 

Eigure 4B illustrates the first step 
toward error. Carelessly assuming what 
had been explieit, thinkers began to see 
the praetiee and theory of seienee as 
separate. Epistemie theory was messy; 
praetiee was stunningly sueeessful. How 
eould one argue with steam engines? 
But downplaying the theoretieal opened 
the door for it to be dismissed by the 
proto-positivism of the eighteenth een- 
tury (Eigure 4C). Seienee eame to be 
seen as an autonomous arbiter of truth, 
mostly beeause it seemed so produetive 
eompared to philosophy and theology. 
Its results were eleareut and preeise. 
The Bible went from being the founda- 


Context 

Definition 

WORLDVIEW 

Comprehensive view of reality, spanning 
theology, philosophy, science, history, etc. 
Materialist, positivist, and nnifonnitarian. 

METAPHYSICS OF 
MATERIALISM 

Assumption of atheism; ultimate reality is 
matter or energy changing through time 
by random, inherent processes. 

LIMITED METHOD 

OF SCIENCE 

Domain of science is natural phenomena; 
style of investigation is empirical, open, 
testable, and cooperative. 


Figure 3. Distinct definitions of "naturalism'' showing basis for modern errors 
of equivocation. 
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Figure 4. Progression to metaphysical naturalism. A. Christian thinkers distin¬ 
guished the practical and theoretical relationship between theology and science 
to prevent metaphysical argument from intruding into practical investigations. 
B. The growing success of science and growing disunity in philosophy led to a 
separation between practical science and its theoretical foundations. C. Follow¬ 
ing Kant's critique, science was seen as autonomous, both in practice and theory. 
D. The logical conclusion of that position is that theology is meaningless in the 
pursuit of objective truth. 


Progression 

DESCRIPTION 

TIME PERIOD 

Providence 

God upholds Creaiioii by His consiam, 
immanent power. ‘*Nol a spajTovv 
falls...'' 

Medieval - 
Refoniiation 

Natural Law 

God is rational, iminotable, infinite, 
and eternal. Therefore, His mode of 
upholding Creation is predictable and 
rational. 

Medieval - 
1600 s 

Invariant 

Natural Law 

Emphasis on science grows; links to 
theology weaken. Success of science 
leads some to beheve "'laws’" arc both 
natnral and invariant. 

Enlightenment 

Absolute 

Natural Law 

Naturalism as worldview excludes 
theology and first order philosophy. 
Science is path to tiutli; thus it is 
essential that nature and her laws are 
absolute. 

! SOOs ’ present 


Figure 5. Progression from methodological to metaphysical naturalism from a 
theological perspective on God's relationship to nature. 


tion of science to being the focus of its 
critical assessment. Of course the logical 
conclusion (Figure 4D) was that both 
theology and God were unnecessary. 
Humean skepticism and Kantian ratio¬ 
nalism permanently detached God from 
the physical world. Because the Chris¬ 
tian worldview still permeated Europe, 
the axioms of science were assumed to 
be true by “common knowledge" rather 
than logical demonstration. 

Another way to examine this progres¬ 
sion from Christian to secular science 
is by the change in how people saw 
nature's relationship to God (Figure 
5). Science was born in the medieval 
university system (Hooykaas, 1999; Stark, 
2003), and its theoretical underpinnings 
grew out of the “fruitful failure" of 
scholasticism (Glover, 1984). Everyone 
knew that God ruled the world by His 
providence, whether He acted directly or 
used indirect means. As science began to 
develop, its practitioners found a helpful 
shortcut—the regularities of providence 
became “laws of nature." It was easier 
to attribute the acceleration of falling 
objects to the constant force of gravity 
than to the intricate workings of divine 
providence. 

Classical science sought to unveil 
universal principles governing motion, 
chemical interactions, and biological 
classification. Science discovered prin¬ 
ciples, but the assumed regularities were 
a function of God's making and ruling 
nature. However, it is easier to ignore 
theological points. 

Science's success was its undoing. 
Newton's synthesis convinced people 
that science was autonomously powerful, 
bringing a practical clarity that con¬ 
trasted sharply with the tangled debates 
of theologians and philosophers. Des¬ 
cartes' method of doubting everything 
reinforced the dismissal of authority, and 
Locke's tabula rasa encouraged an un¬ 
realistic view of man's objectivity. Soon, 
natural law was decoupled from God's 
rule and care, becoming progressively 
more invariant and absolute. 
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In time, opponents of the ehureh 
seized seienee and distorted it for their 
own ends. Theology no longer ehugged 
along in the baekground; it was dismissed 
as irrelevant. Deism kept a figurehead 
ereator, but onee it imbued nature with 
self-perpetuating laws, the ereator with¬ 
drew. Nature was no longer the domain of 
Gods immanenee, where everything was 
a 'wonder” (Hooykaas, 1999) but simply 
a grand playground for man's seientifie 
genius. In retrospeet, it seems ineredible 
that Christianity was so easily dismissed, 
but the historieal reality remains. 

Why there should have been a fading 
at this time of just those aspeets of 
the Christian intelleetual tradition 
that were most relevant to the new 
seienee —and not only relevant to it 
but eongenial to it—is an intrieate 
historieal problem to whieh no 
adequate answer ean be given here. 
The fact itself is beyond question and 
of the greatest importanee in the 
intelleetual history of Western eul- 
ture (Glover, 1984, p. 97, emphasis 
added). 

Deism was the bridge to atheism. 
Modern atheism and its worldview of 
naturalism first eo-opted seienee and 
then used seienee to eo-opt eulture. Na¬ 
ture and its "laws” were absolute; there 
was no need for the "God hypothesis.” 
Enlightenment strength eoineided with 
a weak ehureh, and the result was our 
modern seeular eulture. 

This was the grand age of seienee, 
when it seemed to the leading sehol- 
ars of the humanity that the sure 
road to understanding all things had 
finally been diseovered in seienee 
and its Rosetta stone, the seientifie 
method (Bauer, 1992, p. 34). 

Scientists continued to use Christian 
axioms, but lost their theological basis 
and made sure everyone else did too by 
creating a mythology that pictured sci¬ 
ence as a secular force freeing mankind 
from religion. 

Atheism was equally at home at the 
Bastille and at Oxford, and developed 


a link between science and politics 
(Buffon/Robespierre; Marx/Stalin; 
Nietzsche/Hitler) that illustrated its 
"will to power.” Lip service soothed the 
church while secularism eviscerated 
Christianity. Those Christians who saw 
and opposed this trend were silenced 
or ignored, often by other Christians 
(Mortenson, 2004). Humanistic opti¬ 
mism peaked in the nineteenth century; 
philosophers like Hume, Kant, and 
Hegel joined scientists like Lyell and 
Darwin to "emancipate” mankind from 
God. Man was in the driver's seat, and 
the road ahead looked smooth. 

But potholes of reality hit Europe in 
1914 and just got larger over the rest of 
the century. The wonders of technol¬ 
ogy were offset by world wars, com¬ 
munist brutality, and the nuclear age. 
Then the philosophers jumped ship; 
the postmodern rejection of truth has 
brought us to the point where science 
seems anachronistic, and philosophers 
of science question whether there is even 
such a thing (Bauer, 1992). Utopia is 
out; apocalypse is in. 

G. G. Simpson; A Milepost 
on the Road from Damascus 

Secular arrogance still reigned in mid¬ 
twentieth-century America, ignoring 
rumblings from philosophers like Sartre 
and Camus. Scientists were treated 
like the pope —they could as oracles 
speak about everything from ethics to 
eternity. George Gaylord Simpson rep¬ 
resented the spirit of that age, and thus 
it is worth examining his comments on 
the relationship of science and theology. 
Simpson (1970, p. 61) stated: 

Naturalism is a basic postulate of sci¬ 
ence as now almost always construed, 
a necessity of method and procedure 
in science regardless of what theo¬ 
logical or philosophical stand may 
be taken on it.... If only on heuristic 
grounds, scientific explanation must 
not invoke the supernatural, non¬ 
natural, noumenal, or any other 
preternatural factor. 


This quote readily captures the decep¬ 
tive mind-set of secularism. He begins by 
invoking naturalism as simply a part of 
science, "a necessity of method and pro¬ 
cedure,” but he does not explain why it is 
necessary. Once on the slippery slope, he 
slides along, stating that scientific expla¬ 
nation must not invoke theology or meta¬ 
physics. Newton and Darwin might both 
have agreed with those words, but would 
have had quite different ideas about what 
they meant. Ironically, Simpson ignored 
the fact that claiming the independence 
of science from metaphysics is itself a 
metaphysical assertion. 

Simpson is correct that the proper 
domain of science is natural phenom¬ 
ena. But since modern secular culture 
does not allow a reality outside of natural 
phenomena, the result is the overween¬ 
ing belief that science, not religion, is 
the doorway to truth. Theology and 
philosophy are adjuncts that serve sub¬ 
jective human needs. The whole "bait 
and switch” strategy of naturalism the 
method and naturalism the worldview is 
predicated on that autonomy. Simpson 
may sound eminently reasonable, but is 
actually quite dogmatic. 

That is why the initial Christian 
response had to recognize the problem — 
the reality of naturalism as a competing 
worldview. Only then was it possible to 
change the rules of the debate by forcing 
atheists to define their terms and de¬ 
fend their presuppositions (Lisle, 2009; 
Reed, 2001). Allowing the mechanistic 
method of science to drive people to a 
mechanistic worldview by invoking an 
implicit positivism is the fundamental 
error of modern science. 

Simpson (1970) underscored his 
view in his discussion of Hutton's de- 
istic geotheory (cf. Reed, 2008; Reed, 
J.K. and R Klevberg. 2011. The genre 
of geotheory: past and present. CRSQ 
48(l):20-32), which insisted that physi¬ 
cal phenomena have operated through 
time by innate natural processes. 

Given the system of the earth, whieh, 
however or whenever it eame to be. 
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had been eyeling for uneountable 
aeons, Hntton was very definite that 
its operation exelndes the preternatn- 
ral. That aspeet of what later eame 
to be ealled nniformitarianism in a 
broad sense was partienlarly objee- 
tionable to theologians (Simpson, 
1970, p. 48). 

It still is. Sadly, even Simpson's faulty 
analysis was more careful than that 
of many of his peers. Less thoughtful 
atheists insist that God plays no role in 
science because there is no God. How 
do we know that there is no God? By 
science, of course! The circularity of this 
argument never seems to penetrate their 
hidebound bias. Science is their faith. 
How else are we to explain the ranting 
of Dawkins (2006b)? 

The enlightenment is nnder threat. 
So is reason. So is trnth. So is seienee, 
espeeially in the sehools of Ameriea. 
1 am one of those seientists who feels 
that it is no longer enongh jnst to 
get on and do seienee. We have to 
devote a signifieant proportion of 
onr time and resonrees to defend¬ 
ing it from deliberate attaek from 
organized ignoranee. We even have 
to go ont on the attaek onrselves, for 
the sake of reason and sanity. 

It is Dawkins who has abandoned 
reason and sanity. Similar citations 
could be multiplied. Less vitriolic athe¬ 
ists may be more polite but still have 
the same goal, to crush Christianity. 
Gould's (1997) "NOMA Solution" is 
a prime example of smiling at your foe 
while slipping a stiletto into his vitals (cf. 
Reed, 1998b). 

But Simpson's generation was the 
last hurrah of the great Enlightenment 
scam because its fagade was ripped apart 
by modern creation science. The reason 
creationists evoke oceans of vitriol is 
because they have the temerity to use 
science against secularism. For two cen¬ 
turies, the shoe had been comfortably 
on the other foot. In the eyes of ''high 
church atheism" (Day, 2008), creation¬ 
ists committed the most heinous sin. 


Scientists —supposedly advocates of 
naturalism —had become traitors, mak¬ 
ing scientific arguments for "religious 
superstition." 

Atheists rage in response to an attack 
on their secular faith. Simpson wrote 
more dispassionately than Dawkins, per¬ 
haps because in 1970 no one imagined 
that creationists could actually breach 
the citadel of the neo-Darwinian synthe¬ 
sis. Dawkins and R Z. Myers react quite 
differently today, having seen the ravages 
inflicted on their religion. Naturalism, 
as a worldview, is cornered and danger¬ 
ous. Its defeat is a primary concern of 
all Ghristians. 

How to Defeat 
“IVIetaDhvsicar’ Naturalism 

Though it is heartening to see more 
Ghristians respond to the new atheism, 
it is disheartening that many of their 
arguments are incomplete, inconsistent, 
and misdirected. They are incomplete 
because they do not address many of 
the false premises of secularism, such 
as positivism. They are inconsistent 
because they do not link confidence in 
truth to the integrity of the Bible. They 
are misdirected because, with few excep¬ 
tions, they keep looking for compromises 
to save science rather than trying to wrest 
it back to its legitimate home. 

In spite of these shortcomings, there 
is a range of work by Ghristians objecting 
to naturalism: from the winsome logic 
of G. S. Lewis to the thoughtful theol¬ 
ogy of Francis Schaeffer, to the pointed 
philosophy of men like Gordon Glark 
and Alvin Plantinga, and, finally, to 
the apologetics of creation science and 
intelligent design. Without rehashing all 
of the arguments, suffice it to say that it 
has become obvious that when modern 
atheists confront informed Ghristians, 
they invariably lose the debate. 

Unfortunately, most contemporary 
apologetics fall short. In order to defeat 
naturalism, its relationship to both phys¬ 
ics and metaphysics must be clearly 


defined. For a long time, its advocates 
were able to use science to divert deeper 
inquiries. But as a worldview, it has 
a distinct metaphysic, epistemology, 
and even a philosophy of history. Most 
Ghristians attack peripheral manifesta¬ 
tions in ethics, politics, religion, and 
the social sciences —in other words, 
the contemporary cultural consensus. 
But it is necessary to get to the heart of 
the matter with logical assaults on its 
most foundational axioms. When En¬ 
lightenment savants stole science from 
Ghristianity, they began juggling a live 
grenade because the presuppositions 
of science are Ghristian. For example, 
Glover (1984, pp. 84-85) noted: 

Nominalists and voluntarists already 
were aware of regularity and order 
in the world.... The historieal faet 
is that seientifie interest was stimu¬ 
lated in them, and they were free 
to make the limited, pieeemeal 
studies of the physieal world whieh 
have been the hallmark of modern 
seienee and the way to its great ae- 
eomplishments. 

Therefore any attack on Ghristian¬ 
ity by means of scientific arguments is 
inherently contradictory. For example, 
science requires that nature can be 
understood, that man transcends nature 
and can be a neutral observer "outside 
the system," that uniformity is valid, and 
that truth is real. None of these can be 
justified by science, but all of them are 
by Ghristian theology. Even something 
as prosaic as the assumption that sci¬ 
ence can lead to truth arose from the 
Ghristian confidence that God's truth 
is manifested in what He made. 

These inconsistencies (Figure 6) 
and the strategy for using them were de¬ 
scribed by Reed (1996a, 1996b, 1998a), 
Klevberg (1999), and Reed et al. (2004). 
More recent explanations are provided 
by Lisle (2009) and Sarfati (2010). 
Even Ghristians opposed to creation 
and those advocating intelligent design 
have realized this (e.g., D'Souza, 2008; 
Pearcy and Johnson, 2008). Logic and 
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ELEMENT 

DESCRIPTION 

JUSTIRCATtON | 

Empirical & 
Inductive 

Nature Is investigated by observation 
and experimentation. No rational 
principal underlying phenomena. 

God was absolutely tree to create as He 
wished. Therefore, wc understand if by 
looking at what He made, not by seeking^ 
a controlling principle. j 

Rational 

Natiu’e and ilie rules governiiig iLs 
operation will be rational It will 
‘'make sense 

God is rational and wise. Therefore, 
creation wlW reflect those attributc.s. 
“Thinking God’s thoughts afier Him.’* 

Cooperative 

Disparate men can work on disparate 
details with the confidence that their 
work will all fit togetlier. 

Unity of tnitli depends on its unitar)' 
source...God. Bits and pieces of truth 
arc still true. 

Man, the 
scientist 

Men can understitnd nature, sijmding 
outside the system as an objective 
observer. Failure to understand is an 
incentive to keep working, not give up. 

Man, created in God*s inrage, transcends j 
nature. Dominion implies die capacity 
to comprehend what God lias made. 

Uniformity 

Nature operates by regular principles 
that transcend time and space. “Laws** 
apply throughout The cosmos and time 
and are thus predictable. 

God is immutable, ini mite, and eternal. ^ 
These attributes lead to the expectation 
of unifonniiy in what He made. 


Figure 6. Examples of essential elements of science that are justified only by 
Christianity. 


reason are effeetive at all levels (Day, 
2008) but are deadliest when turned on 
presuppositions. 

Despite this gaping hole in their 
logie, many Christians are distraeted 
by seeular natural history. They ean- 
not emotionally aeeept the eoneept 
of a young earth, and ineorreetly view 
a lengthy prehuman prehistory as a 
eonelusion of empirieal study rather 
than an assumption. However, Rud- 
wiek (2005) showed that deep time 
was the position of intelleetuals prior to 
any of the so-ealled evidenees of long 
ages, sueh as the geologieal timeseale 
or radiometrie dating. Prehistory was 
merely the manifestation of the prior 
seeular rejeetion of God—primarily of 
His work of providenee. Prehistory is 
thus linked to metaphysieal naturalism 
and is dragged down by problems in its 
parent worldview. It is worth noting that 
the modern understanding of history 
also rests on Christian theology (Clark, 
1994; Reed, 2000) in justifying axioms 
of linear time, uniformity, and the im- 
portanee of history. 


If the presuppositions of naturalism 
are justified only by Christianity, then 
eontradietion is demonstrated and 
naturalism as a worldview is formally 
invalid. It is upheld only by the faith 
eommitments of its devotees and by 
eultural inertia —an ironie reversal of 
the Enlightenment. With the prop of 
seienee gone, all that is left for atheists 
is wishful thinking. Beeause they eannot 
justify it through reason, they enforee it 
through tyranny (Bergman, 2008). For 
years, atheists have elaimed that seienee 
is eongenial to their materialistie, posi- 
tivistie worldview. But what they like to 
present as the ultimate romanee is more 
aeeurately deseribed as intelleetual rape. 

Methodolonical Naturalism 

Having finally woken up to the reality 
that naturalism is a failed worldview, 
a number of theistie seientists have 
rejeeted its metaphysieal approaeh. 
However, they often do not follow the 
train of logie far enough. Like the Isra¬ 
elites, they are not ''destroying the high 


plaees” (e.g., 1 Kings 22:43). One of 
today's "high plaees" is "methodologieal 
naturalism." Many Christians see it as 
a way to rejeet atheism while eseaping 
the equally unpalatable (to them) op¬ 
tion of biblieal ereation. Though east 
as nothing more than the method of 
the early seientists, we eannot ignore 
either the historieal links between the 
two "naturalisms" or the eultural effeets 
of 200 years of seeularism. Given the 
vastly different mindset (ef. prologue 
of Wells, 1993), it is not surprising that 
methodologieal naturalism has beeome 
something Newton would never aeeept. 

Only a brief overview of the seeular 
eoneept is neeessary, sinee it is so preva¬ 
lent in seienee and eulture. However, 
Christian responses to methodologieal 
naturalism bear more serutiny. 

Secular Methodological Naturalism 

For seeularists, methodologieal natu¬ 
ralism is the logieal extension of their 
worldview. Seientists ignore God be¬ 
eause He does not exist. The method 
of seienee has been perverted into a 
gateway to atheism, as Simpson's quote 
doeuments. He separates seienee from 
theology or philosophy, and elaims 
naturalism is a neeessary assumption of 
seienee. As we noted, this stems from the 
view that seienee is the autonomous door 
to truth. Seeular seientists agree with 
Simpson beeause it is eongruent with 
their faith, and beeause they have been 
eonditioned by edueation and training. 

Some disagree with Simpson for 
various reasons. From Kuhn (1962) 
down to the present, there has been a 
strong eritieal reaetion to the simplistie 
view of seienee generally taught today 
as the seientifie method. Some question 
whether there even is a seientifie method 
(Bauer, 1992), while others question 
whether the failure of demareation erite- 
ria (Hogan, 2010; Laudan, 1983) means 
that seienee eannot even be adequately 
defined. Cultural inertia and publie 
edueation have left the publie with the 
antiquated eonfidenee of Simpson, but 
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postmodern subjectivism, the politiciza¬ 
tion of research, and the neo-Luddism 
of environmentalism are valid threats to 
the scientific enterprise. 

One major reason for public skepti¬ 
cism is the divorce of science from ethics. 
Methodological naturalism emphasizes 
the separation of science from religion, 
yet only religion can provide ethical 
imperatives to guide difficult choices. 
Shallow pragmatism cannot. Secular 
ethics have failed, and the terror of 
science in the hands of the powerful is 
one lesson from the twentieth century 
that has taken root. The same medical 
advances that can save large numbers of 
people can also be used to kill them, and 
secularists have not built an encouraging 
track record of valuing human life and 
liberty (Bergman, 2002; Day, 2008). 

Despite attempts to convince the 
public that there is no difference be¬ 
tween modern methodological natu¬ 
ralism and the traditional method of 
science, that idea cannot stand close 
analysis. Pioneer scientists, such as 
Newton, did not see science as autono¬ 
mous nor completely separated from 
philosophy and theology. They did not 
dismiss God as the ultimate cause of 


phenomena. There can be no other 
reading of their work (e.g., Morris, 1988). 

Methodological naturalism forces 
uncomfortable questions for theistic 
scientists, including: 

• Why does the Christian worldview 
have no apparent relevance to sci¬ 
ence? 

• Why does the scientific method lead 
many people to conclude Christian¬ 
ity is false? 

• Why must we ignore God to have 
science? 

• Why does the method of science 
outweigh the goal of truth? 

These issues are addressed by Christian 
thinkers in several ways. 

Christian Views 
of Methodoiogicai Naturaiism 

Although all Christians by definition 
oppose metaphysical naturalism, they 
are strongly divided about naturalism as 
a method of science. Confusion among 
Christians often results from lingering 
positivism, opposition to creation sci¬ 
ence, and an inability to distinguish sci¬ 
ence from history. Poe and Mytyk (2007) 
claimed that the term ''methodological 
naturalism” was coined by philosophy 


professor Paul de Vries of Wheaton 
College in 1986, although the concept 
was discussed in some depth by Glover, 
1984, by Simpson, 1970, and many oth¬ 
ers much earlier. 

De Vries committed an error that 
remains common. Rather than redeem¬ 
ing science from naturalism, he tried 
to sanctify naturalism in the scientific 
method. This mistake was repeated by 
Poe (2008), and in both cases they were 
driven by a perceived need to "triangu¬ 
late” biblical creation and atheism. They 
are certainly not alone in the mistaken 
view that methodological naturalism is 
the "golden mean” between those two 
"extremes,” and their error is twofold: 
(1) it assumes the creationist position is 
wrong at the outset, and (2) it ignores 
that man's relationship with God is 
always presented as an either/or choice 
(e.g., Matthew 12:30), not a sliding scale. 
Also, as we will see, it is not necessary. 

There appear to be two major Chris¬ 
tian approaches to methodological 
naturalism outside of traditional biblical 
orthodoxy (Figure 7): those of comple- 
mentarians and theistic scientists. Un¬ 
fortunately, there are creationists who 
inconsistently fall into both these camps. 


ISSUES 

COMPLEMENTARIAN 

THEISTIC SCIENCE 

TRADITIONAL BIBLICAL 

“God-of- 

the-Gaps” 

No gaps in causal fabric; 
thus, natural explauation 
precludes God. 

Real gaps in causal fabric 
are ‘Tilled'' by God's direct 
intervention in nature. 

Straw man; man's finitude 
guarantees limits of 
knowledge 

Methodological 

Naturalism 

Strong support of 
methodological naturalism 

Weak support; science has 
dual aspect: ‘Duhemian' 
and ‘theistic.’ 

Traditional method of science 
is not identical to meth. nat. 

Issue is truth, not method. 

Structure of 
Knowledge 

Level playing field; at times 
tilted towards science. 

Level playing field; distinct 
worldviews have distinct 
science. 

Bible superior to man's 
knowledge; sets boundaries 
and justifies science. 

God & Nature 

Semi-deistic view of reality. 

Strong on doctrine of 

Creation; weak on doctrine 
of Providence. 

God intimately involved in 
world; manifested by works 
of Creation & Providence. 


Figure 7. Three ways in which Christians approach science and its method, based on Moreland, (1997); Plantinga (1997); 
Poe and Mytyk (2007); and this paper. 
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embracing methodological naturalism. 
In contrast, we assert that the traditional 
biblical view is true because (as we will 
show below) methodological naturalism 
is not one and the same as the attributes 
of science, and because of problems in 
both complementarian and theistic sci¬ 
ence approaches. 

Complementarianism 

This view is common currency among 
progressive creationists and theistic 
evolutionists. Poe and Mytyk (2007) list 
supporters as including Bube, Van Till, 
Miller, and many others. In many ways, 
it is indistinguishable from the secular 
view of methodological naturalism; 
it simply refuses to push the logic of 
ignoring God from science into a more 
general worldview. Complementarians 
also embrace a vague, yet pervasive 
positivism. 

Poe (2008) traces the complementar¬ 
ian view to Francis Bacon's definition of 
science, in spite of his unrealistic opti¬ 
mism regarding human neutrality and 
objectivity. Complementarians argue 
that science requires the presumptions 
of purely natural causes for physical 
processes, primarily in reaction to ''god- 
of-the-gaps" accusations by secularists 
(Moreland, 1997). This assumes that 
''natural" causes are, in fact, purely 
natural. In claiming this, and in assert¬ 
ing the absence of ''gaps" in the causal 
fabric, they default to a semi-deistic view 
of nature (at best) and a level playing 
field between science and religion. This 
dovetails with Horton's (2008) assertion 
that much of modern evangelicalism is 
actually therapeutic deism. The deistic 
view encourages the error of thinking 
that science is the only legitimate mode 
of inquiry into Earth's past. 

Creationists are not immune from 
these tendencies. Because the modern 
creation movement began as an attack 
within science, there remains a tendency 
by some to think that creation and the 
Flood can be explained scientifically ... 
as witnessed by a proliferation of "Flood 


models." We suspect that confidence in 
methodological naturalism would go 
hand in hand with a view that natural 
history is a facet of natural science. For 
example. Brown (2008, p. 116) de¬ 
scribed his approach to natural history: 
To explain scientifically an nnob- 
served event that cannot be repeated, 
we mnst first assnme the conditions 
existing before that event. From 
these assnmed starting conditions, 
we then try to determine what shonld 
happen according to the laws of 
Physics. 

But the Bible explicitly teaches that God 
works in nature through both primary 
and secondary causes; thus defaulting 
to "laws of Physics" at best ignores one 
aspect of God's actions. 

Theistic Science 

Some Ghristians have recognized the 
dangers of the slippery slope between 
methodological naturalism and its 
metaphysical doppelganger. Glover 
(1984) traced the historical progres¬ 
sion. Plantinga (1997, p. 143) called 
methodological naturalism "provisional 
atheism." He and others like Moreland 
(1997) and Meyer see several fundamen¬ 
tal problems with the complementarian 
view. We will focus on Plantinga's (1997) 
argument, because it avoids the convolu¬ 
tions of Moreland (1997) or the attempt 
by Potter (1999) to introduce unneces¬ 
sary new categories; i.e., "parascience" 
and "ultrascience" into the discussion. 

Plantinga's basic rationale for "the¬ 
istic science" comes from the reality 
of spiritual warfare. He recognizes the 
essential tension between worldviews 
and asserts that Enlightenment atheism 
tries to cover its tracks. 

According to an idea widely popnlar 
ever since the Enlightenment, how¬ 
ever, science ... is a cool, reasoned, 
wholly dispassionate attempt to 
fignre ont the trnth abont onrselves 
and onr world, entirely independent 
of ideology, or moral convictions, 
or religions or theological commit¬ 


ments.... Bnt many other areas of 
science are very different; they are 
obvionsly and deeply involved in this 
clash between opposed worldviews 
(Plantinga, 1997, p. 143). 

He notes three arguments for meth¬ 
odological naturalism. The first, the 
"faith vs. reason meme of the Enlighten¬ 
ment" is easily dismissed. 

One root of this way of thinking 
abont science is a conseqnence of 
the modern fonndationalism stem¬ 
ming from Descartes and perhaps 
even more importantly, Locke. Mod¬ 
ern classical fonndationalism has 
come in for a lot of criticism lately.... 
And since the classical fonndation- 
alism npon which methodological 
natnralism is based has rnn agronnd, 
I shall instead consider ... [other] 
reasons for accepting methodologi¬ 
cal natnralism (p. 145). 

The second is Ruse's argument that 
it is true by definition. Plantinga asserts 
that it fails on three fronts: (1) the de¬ 
marcation problem (cf. Hogan, 2010), 
(2) atheism's inability to justify natural 
law, and (3) a suspicion that the solution 
is more complex than mere semantics. 

He then addresses the third argu¬ 
ment—"functional integrity"—by refer¬ 
ence to Van Till. 

Now Van Till snggests that God does 
nothing at all in the world directly; 
only creatures do anything directly. 
Bnt no donbt Van Till, like any 
other theist, wonld agree that God 
directly conserves the world and all 
its creatnres in being; he is directly 
active in the Big Bang, bnt also in 
the sparrow's fall.... And no donbt 
Van Till wonld also agree (on pain of 
infinite regress) that if God does any¬ 
thing in the world indirectly, he also 
does something directly: presnmably 
he cannot canse an effect indirectly 
withont also, at some point, acting di¬ 
rectly. ... Perhaps his idea is that God 
created the nniverse at some time in 
the past (acting directly at that time) 
bnt since then he never acts directly 
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in the world, except for conserving 
his creation in being, and miracles 
connected with salvation history.... 
What is the warrant for snpposing 
God no longer acts directly in the 
world? (Plantinga, 1997, p. 146). 

Why do some Christians advocate 
this deistic framework? Plantinga (1997, 
p. 147, emphasis his) suggested that, 
''there is a different and unspoken reason 
for this obeisance to methodological 
naturalism: fear and loathing of God- 
of-the-gaps theology!’ Moreland (1997) 
echoed that observation. Plantinga 
(1997, pp. 148-149, emphasis his) then 
criticized that mind-set. 

Indeed, the whole interventionist 
terminology —speaking of God as 
intervening in natnre, or intruding 
into it, or interfering with it, or violat¬ 
ing natnral law—all this goes with 
God-of-the-gaps theology, not with 
serions theism.... Indeed, the whole 
God-of-the-gaps issne is nothing bnt 
a red herring in the present context. 

Having argued against methodologi¬ 
cal naturalism, Plantinga attempts to 
promote a dualistic model with two 
distinct kinds of science— "Duhemian 
science,” named for the early twentieth- 
century historian of science Pierre 
Duhem (cf. Glover, 1984), and "theis- 
tic science,” or "Augustinian science.” 
Duhem recognized science as subordi¬ 
nate to metaphysics but was practically 
segregated to protect it from "metaphysi¬ 
cal squabbling” and to ensure that it is 
a universal pursuit common to all men. 
That is much closer to the reality of the 
seventeenth century than "methodologi¬ 
cal naturalism” (Figures 4 and 5). Both 
Plantinga and Poe (2008) argue that 
science is about preserving objectivity, 
not furthering naturalism. But Clark 
(1994, p. 245), noted the impossibility 
of neutrality: 

There is also an element within 
every paradigm that Knhn says is 
''arbitrary.'' When this element is 
seen in past periods of seienee, it 
is ealled "myth." However, it is no 


donbt present within eontemporary 
paradigms withont being reeognized 
as mythieal or erroneons. 

This is problematic because: 

Many of the best seientists work 
their whole lives withont ever seri- 
onsly qnestioning the trnth of the 
presnppositions their work rests 
npon. This mnst eertainly be part 
of the reason why so many seientists 
insist dogmatieally npon the trnth 
of a natnralistie worldview while 
that worldview remains nothing 
more than a philosophieal posi¬ 
tion ontside the reaeh of seientifie 
verifieation or falsifieation (Clark, 
1994, p. 246). 

He blamed it on education and 
training: 

We ean see from this that what takes 
plaee in the training of seientists is 
a very thorongh eonditioning pro- 
eess.... And the over-arehing meta- 
physieal aspeet of today's paradigm 
is hands down that of natnralism. 
It is impossible to eoneeive that 
that eonditioning proeess does not 
resnlt in a tremendons amonnt of 
absorption of natnralistie thinking 
by the seientists in training (Clark, 
1994, p. 249). 

At this point, theists have two alter¬ 
natives: recapturing science from secu¬ 
larism or Plantinga's call for a distinct 
Christian enterprise, called "Augustin¬ 
ian science,” operating in parallel with 
"Duhemian science.” The former would 
be science based overtly on Christian 
metaphysics, and each science would 
have its own sphere. 

So there is little to be said for meth- 
odologieal natnralism. Taken at its 
best, it tells ns only that Dnhemian 
seienee mnst be metaphysieally nen- 
tral and that elaims of direet divine 
aetion will not ordinarily make for 
good seienee.... Perhaps we shonld 
join others in Dnhemian seienee; 
bnt we shonld also pnrsne onr own 
Angnstinian seienee (Plantinga, 
1997, p. 151). 


This is closer to traditional science 
than the complementarian view be¬ 
cause it recognizes the shortcomings 
of methodological naturalism. Plant- 
inga's strength is seen in the weakness 
of his opponents, for example, Krause 
(1997). Krause offered four objections 
to Plantinga, ranging from weak to silly 
(i.e., blaming the Enlightenment on 
Christian intransigence; cf., Stark, 2003 
for a rebuttal). 

Moreland (1997) also argued against 
the complementarians but fell into the 
trap of arguing from secular premises. 
He claimed reality is a natural fabric 
with ontological causal gaps that point 
to God's direct intervention. Science 
is thus the process of identifying God's 
work in nature by pinpointing these gaps. 
One way this commitment [to the¬ 
ism] can appropriately enter the 
practice of science is throngh vari- 
ons nses in scientific methodology 
of gaps in the natnral world. These 
gaps are essential featnres of direct, 
immediate, primary divine agency 
properly nnderstood (Moreland, 
1997, p. 2). 

As expected, one reason for his 
wrong turn is his failure to differentiate 
between history and science in natural 
history investigations. 

The goal of natnral science is to stndy 
the spatiotemporal natnral world of 
matter and energy and seek natnral 
explanations for the physical proper¬ 
ties, behavior, and formative history 
of the physical universe (Moreland, 
1997, p. 3, emphasis added). 

Brand (1996, 2006) approached 
these issues as a creationist. He blamed 
the growth of the worldview of natural¬ 
ism on science's progressive explanation 
of what were once considered mysteries. 
Glover (1984, p. 94, emphasis added) 
disagreed: 

It is, therefore, one of the supreme 
ironies of modern culture that this 
mechanistic method shonld have 
given rise early in its history to a 
mechanistic metaphysics that ne- 
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gated its basically nonmetaphysical 
natnre. 

Brand (1996, p. 25) then repeated 
seeular propaganda. 

The progress of the last two centnries 
tells ns that natnralism has resnlted 
in scientific progress. Whether or 
not we agree with the tenets of 
natnralism, it is nnreasonable to say 
that natnralism is not an effective 
paradigm. 

But naturalism eannot be an effee- 
tive paradigm beeause there has been 
a tremendous ineffieieney represented 
by the staggering amount of researeh 
wasted on its false ideas —evolution, 
geologieal history, extraterrestrial life, 
ete. Brand (1996, p. 26) was skeptieal of 
solving the argument between the differ¬ 
ent Christian views: ''Can the eoneepts 
of naturalism or interventionism be 
tested? The answer in both eases is no.” 
Aetually, both ean —but by logical truth 
tests, not seientifie ones. 

In 2006, Brand expanded his dis- 
eussion, introdueing three models of 
seienee and religion. These ineluded: 

• No relationship between seienee 
and religion. Seienee provides truth; 
theology does not. Brand rejeets 
the positivist tunnel vision of sei¬ 
enee, noting that it is a seareh for 
objeetive truth, not a game won by 
methodology. 

• Seienee and religion are parallel 
but separate. Both provide truth, but 
seienee ean eritique religion while 
religion eannot return the favor. This 
view is popular with many Christians 
beeause it avoids overt naturalism 
as well as open eonfliet with the sei¬ 
entifie establishment. Brand rightly 
argues that these Christians fail to 
understand both inherent weak¬ 
nesses in seienee and sin's noetie 
influenee. 

• Interaetion between seienee and 
religion. Both are sourees of truth 
and should interaet. 

Brand rejeeted the first two and 
argued for the third. He made an im¬ 


portant point in ealling for seienee and 
religion to eooperate in the quest for 
truth. His figure 2 summarizes his views 
on integrating the two domains. 

Although Brand made many good 
points, he appeared to plaee seienee and 
Christianity on a level playing field. This 
view is supported neither by history nor 
logie. In both eases, we see that seienee 
is eontingent upon theology, and there¬ 
fore subordinate to it. Seeular positivism 
and its aeeompanying arroganee are 
not resolved by making Christianity the 
epistemie equal of seienee; it is, instead, 
inferior. This does not mean that it is 
not a powerful approaeh to truth in the 
physieal realm. Clearly it is. That power 
should make us less, rather than more, 
eontemptuous of the means by whieh 
it is justified. 

Although the theistie seienee views 
of Plantinga and Moreland and the 
interaetive model of Brand are all im¬ 
provements on the eomplementarian 
view, they do not heal all the injuries of 
Enlightenment seeularism. As we will 
argue below, that ean only be done by 
uprooting its pervasive memes about the 
nature of seienee, history, and theology. 
Only a return to traditional biblieal or¬ 
thodoxy ean aeeomplish this task. How¬ 
ever, before we diseuss the solution, we 
must address the red herrings of miraeles 
and the "god-of-the-gaps” aeeusation. 


Miracles and God-oMhe- 
Gans: False Dilemmas 

Far too often, Christians reaet to natu¬ 
ralism like linebaekers responding to a 
play-aetion fake. We shed bloeks and 
stone the running baek ... only to dis- 
eover that he doesn't have the ball —it 
is in the hands of a reeeiver daneing in 
the end zone. Arguments about miraeles 
and "god-of-the-gaps” reasoning are im¬ 
portant but tend to be the running baeks 
that allow unaddressed presuppositions 
of naturalism to seore against Christian¬ 
ity. We lose when seeularists define the 
rules. Instead, we must foree them to 


defend their axioms (Lisle, 2009; Reed, 
2001; Reed et ah, 2004). The most use¬ 
ful aspeet of diseussions of miraeles and 
"god-of-the-gaps” reasoning is in the way 
they illustrate the need for a new strategy. 

Miracles 

Unbelievers have always argued against 
miraeles beeause miraeles eertify rev¬ 
elation, obliging obedienee. Modern 
seeular arguments are typieally traeed to 
Hume (1977) who deemed miraeles im¬ 
possible beeause an empirieal approaeh 
to knowledge required repeatability to 
eonfirm physieal relationships. Or as 
Flew (1997, p. 49) noted: 

The basic propositions are, first, that 
the present relics of the past cannot 
be interpreted as historical evidence 
at all nnless we presnme that the 
same fnndamental regnlarities 
obtained then as still obtain today. 

Enlightenment seeularists seized 
on Hume's arguments and attaeked the 
possibility of miraeles. Christians have 
answered in books and artieles too nu¬ 
merous to eite here. Very few, however, 
have defended miraeles by ehalleng- 
ing the eontradietory assumptions of 
seeularists, speeifieally with regard to 
uniformity (Reed, 1998a). As a result, 
many Christians seem embarrassed by 
the subjeet, and seek to keep miraeles 
and seienee as far apart as possible. For 
example. Young and Stearley (2008, pp. 
462-463) elaimed: 

We suggest, however, that God is 
economical with miracles and that 
he has employed them mainly in 
the service of redemptive history.... 
Arbitrary, unobserved miracles per¬ 
formed during the work of creation 
would have had absolutely no im¬ 
pact on people and would not serve 
to confirm the presence of God or 
the pronouncement of the word 
because no one was there to observe 
them.... Biblical miracles like the 
virgin birth, the resurrection or Jesus’ 
walking on water were powerful 
signs to the observers to confirm the 
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divinity of Christ but such miracles 
have no bearing on the daily practice 
of scientific geology. Such miracles 
have no effect on historical recon¬ 
structions of the Earth's past, nor 
do they affect the laws of physics or 
the course of chemical reactions.... 
What would be a problem, however, 
is the introduction of arbitrary or 
capricious miracles with no compel¬ 
ling reason from the biblical text for 
assuming their existence. Assuming 
such miracles would make the 
pursuit of historical sciences more 
problematic. 

Reed (2010a) noted a litany of errors 
in this statement. Rather than develop¬ 
ing a better theology of miraeles, Young 
and Stearley (2008) only show that 
fear of, and eompromise with, seeular 
arguments lead to retreat and further 
eompromise. 

The answer to seeularists about 
miraeles is both negative and positive. 
First, the negative answer is to ehallenge 
the assumptions on whieh the seeular 
ease is built. Onee they are shown to 
be eontradietory, then the ease falls 
apart. For example, Geisler (1997, p. 84; 
braekets added) answered the argument 
from uniformity as follows; 

If this assumption is correct ... one 
should not believe in the historic¬ 
ity of any unusual events from the 
past (since none are repeatable). 
Likewise, even historical geology 
is unrepeatable in practice, since 
the fossil record was formed only 
once and has not been repeated. 
So also is the history of our planet 
unrepeatable. Yet it has happened. 
Hence, if Flew [and Hume are] 
right, the science of geology should 
be eliminated, too! 

Positively, Christians should argue 
that miraeles fall within the domain of 
theology, not seienee, beeause miraeles 
are God's direet eausing of partieular 
effeets aeeording to His will. Seienee, 
properly defined, deals only with the nor¬ 
mative workings of providenee, or what 


is eommonly ealled ''natural law." For 
that reason, seientifie arguments against 
miraeles are ultimately non sequitur. 

God-oMhe-Gaps 

Weinberger (2008) presented a good 
summary of the "god-of-the-gaps" debate 
and reeognized that theistie eompromise 
with naturalism gives the argument its 
power. 

To maintain the acceptance of 
both [science and Scripture], con¬ 
ventional wisdom dictates that 
Scripture be separated from science. 
As 1 have attempted to show, it is 
precisely this separation that cre¬ 
ated the inconsistencies of theistie 
religion-and-science discourse. Into 
the void left by the absence of bibli¬ 
cal history was inserted the deistic 
god-of-the-gaps (Weinberger, 2008, 
p. 125). 

Brand (1996, p. 13) noted other 
problems; 

In reality the logic in the ''god-of- 
the-gaps" concept was naive and 
implies that if we can understand 
how something works, God does 
not have any part in it. A further 
implication is that if God is involved 
in some process, that process does 
not function through nature's laws. 

At the risk of getting ahead of our¬ 
selves, a return to the traditional doe- 
trines of Creation and Providenee ne¬ 
gates the power of this seeular argument. 
Orthodox Christianity has always taught 
that God's interaetions with His ere- 
ation fall under two distinet eategories. 
These are summarized, for example, by 
Question 14 of the Westminster Larger 
Cateehism (emphasis added); 

Q. How does God execute his 
decrees? 

A. God executes his decrees in the 
works of creation and providence, 
according to his infallible foreknowl¬ 
edge, and the free and immutable 
counsel of his own will. 

These two elasses of God's works 
are united in their Author's eternal, 


infallible wisdom and will. But they are 
not one and the same, and one way of 
distinguishing them is by referenee to 
eausality. God's work of ereation is dis¬ 
tinet from any "natural" proeesses that 
we observe today in that it was done by 
the immediate, unique power of God 
(Genesis 1). Thus, like miraeles, the 
study of origins is the domain of theology 
or metaphysies. The real ''gap," and one 
that swallows all of naturalism's theories, 
is the attempt to argue from seienee what 
seienee ean never explain. For example, 
the big bang theory starts with a number 
of assumptions about reality, as well as 
initial eonditions of spaee, time, mat¬ 
ter, and energy. None of these ean be 
justified by seienee, other than being 
neeessary to make the theory "work." 
That is not seienee; it is speeulation. 
Only Christianity ean justify both the 
assumptions and the initial eondition 
(God) suffieient to explain the eosmos, 
and although the argument is subjeet 
to truth tests of logie (ef. Sproul et ah, 
1984), it is ultimately one of theology. 

Regarding ereation, aeeusations of 
"god-of-the-gaps" reasoning fail beeause 
there were no ontologieal "gaps." That 
is beeause God direetly ereated the eos¬ 
mos aeeording to His will and design. 
There are epistemologieal gaps beeause 
humans are finite, but there is no speeial 
argument benefiting seeularists in not¬ 
ing that self-evident truth. Furthermore, 
Christians have fewer "gaps" in their 
knowledge thanks to divine revelation 
of truth outside human experienee. 
Creation exhibits a direet link between 
eause (God) and effeet (eosmos) not 
subjeet to seienee. Sinee two millennia 
of Christian apologeties have shown it to 
be a reasonable, eonsistent, and power¬ 
ful explanation, the aeeusation that we 
employ "god-of-the-gaps" reasoning fails. 
Seripture's power in this regard is seen in 
the hesitaney of people like James Hut¬ 
ton to debate origins; he tried to ignore 
it by setting it outside the bounds of his 
geotheory. It was an error for the ehureh 
to not eall him on that point, just as it re- 
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mains an error for the ehureh to not eall 
eosmologists on the same weakness of 
the big bang or any eosmogonie theories. 

Is the “god-of-the-gaps” argument 
a problem for inquiry apart from the 
miraele of ereation? No —thanks to 
God's other great work of providenee. 
Onee again, eausal gaps are eliminated 
beeause eause is unified in God's will. 
Despite seeular attempts to separate 
eausality in ereation from God, He is 
no less immediate to, or responsible 
for, the history of the world than for its 
origin. God's work of providenee does 
not exelude His prerogative to ehoose 
to work immediately and direetly. 
However, by revelation we understand 
that He chooses to maintain the natural 
order in predietable regularities using 
seeondary eauses. But God is God; 
nothing preeludes His direet, immediate 
eausing of anything at anytime in any 
plaee... henee, the argument against 
miraeles fails. 

Ironieally, the assertion that seienee 
is even possible eomes from the same 
souree that eonfirms that seienee will 
not be able to explain everything. It is 
a fallaey to preelude miraeulous works 
out of hand (like Hume), beeause God 
is both a neeessary and suffieient eause 
for any true miraele, and the absenee 
of miraeles thus demands the absenee 
of God. It is “eateh-22" for seeularism; 
if God is absent, then the axioms of 
seienee eannot be justified, but if He is 
present, then His direet or even miraeu¬ 
lous works are always potentially pres¬ 
ent. It will not do to aeeept a nebulous 
substitute for the hard reality of divine 
providenee —typieally the “god" of de¬ 
ism. God is not limited by men or nature; 
He does as He ehooses. 

God is not eausally irrelevant, as 
seeularists wish; nor is He eausally 
removed, as some Ghristians assert. 
Instead, He is immediately involved 
in every motion of every quark in the 
universe. Seienee is possible only by 
referenee to the theologieal distine- 
tion between primary and seeondary 


eausation (Sproul, 1989). God's use of 
seeondary eauses—built-in regularities 
in the properties of matter and their 
relationships —as the normative means 
of aeeomplishing His will —only eerti- 
fies His effieieney; it does not remove 
Him from the equation. Thus, the worst 
nightmare of the seeularist is real. God 
is omnipresent—sparrows do not fall nor 
do bosons transmit foree apart from His 
will. As Weinberger (2008) noted, onee 
our presuppositions revert to orthodox 
Ghristianity, the whole “god-of-the- 
gaps" argument beeomes moot, if not 
ridieulous. There are no “gaps" in God's 
will, whieh is the ultimate eausal foree 
behind everything that eomes to pass, 
whether eaused in nature mediately or 
immediately. 

Another error in the debate is eon- 
fusing metaphysies and epistemology. 
Seeularists begin by defining “gaps" as 
failures in our understanding of par- 
tieular eausal nexi (epistemology), but 
they then leap right into real eausality 
in nature (metaphysies). Sadly, many 
Ghristians allow themselves to beeome 
trapped in trying to explain the inex- 
plieable workings of eausality in the 
physieal world (as opposed to assuming 
eausality and explaining the resulting 
phenomena). 


The whole argument ean be boiled 
down to the simple statement that 
people do not understand as God does — 
a point made by theologians aeross the 
millennia. All the noise and bluster 
eomes down to the amazing insight 
that the finite eannot eomprehend the 
infinite. In modern parlanee ... Duh\ 
The false premise behind this silly argu¬ 
ment is that seienee and only seienee 
ean ultimately eomprehend the infinite. 
This is indefensible, and thus any argu¬ 
ment along these lines is spurious. That 
Ghristians eontinue to wrestle with it is 
an embarrassment. 

Providence: the Solution 
to Secular Pollution 

The main point of this paper is that the 
orthodox understanding of providenee 
negates the need for methodologieal 
naturalism, just as the doetrine of ere¬ 
ation negates metaphysieal naturalism. 
Providenee provides a better Ghristian 
explanation for seienee and nature than 
those offered by the eomplementarians 
or advoeates of theistie seienee. 

To understand providenee, we must 
understand the terms used by theolo¬ 
gians on one hand and philosophers and 
seientists on the other. Sproul (1989) 


DISCIPLINE 

TERM 

DEFINITION 

Philosphy 

Primary Causality 

God’s act of creation 

God’s ongoing sustaining of universe 

Theology 

Immediate Works 

God’s direct action to accomplish 

His will 

Philosophy 

Secondary Causality 

Ordinary manner by which God 
rules His creation - "laws of nature” 
natural causes - ordinaiy providence 

Theology 

Mediate Works 

God's use of created things to 
accomplish His will 


Figure 8. Differences between theological and philosophical language can causes 
confusion. The top two definitions refer to God's direct, often miraculous acts. 
The bottom two point to God's efficiency in ordinary providence in directing the 
workings of His creation, often subtly. 
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offered clarification between theological 
definitions of God's works and philo¬ 
sophical definitions of causality. Figure 
8 shows two classes of God's works using 
both vocabularies. Sproul first drew the 
distinction between primary and second¬ 
ary causality: 

Primary causality refers to God's act 
of creation as well as his ongoing 
work of sustenance over creation. 
His sovereignty stands over and 
above the created order at every 
moment. This makes him not only 
the Creator but the Lord of history 
as well. Secondary causality refers to 
what we commonly call the laws of 
nature. These 'daws" reflect not an 
independent power of nature but 
rather the ordinary manner by which 
God rules his creation (Sproul, 1989, 
p. 67). 

Then he discussed theological dis- 
tinctives in the modes of God's work. 

Another crucial distinction that 
closely resembles the distinction 
between primary and secondary 
causality is the distinction between 
the immediate and mediate work of 
God. The term "immediate"... does 
not so much refer to "suddenness" 
as to a work directly done without 
intervening means (Sproul, 1989, 

p. 68). 

The origin of scientific naturalism 
stems in part from the imprecise termi¬ 
nology of early scientists and philoso¬ 
phers—an excusable mistake because of 
the monolithic nature of the Ghristian 
worldview at that time. And it pales 
beside the errors of naturalism. These 
include errors of logic, a fuzzy positivism 
that inflates science beyond its bounds, 
a focus on method instead of truth, and 
a failure to distinguish history from sci¬ 
ence. But the foundational error is the 
assumption that God can be ignored. 
Recovering a seventeenth-century sense 
of divine immanence requires the doc¬ 
trine of providence. 

Providence as understood by Europe 
in the 1600s is largely rejected today. 


Poor theology abounds, for example, 
in Simpson's (1970, p. 61) attempt to 
justify naturalism by reference to James 
Hutton's uniformitarianism: 

He sharply distinguished First Gause 
from second causes. He was a provi- 
dentialist in that he considered the 
First Gause as ordaining a terrestrial 
system the final cause of which is 
the benefit of its inhabitants, espe¬ 
cially man, but he believed that the 
operation of that system, once it had 
been caused, was by entirely rational 
second causes with no preternatural 
intervention. 

Hutton was no “providentialist"; he 
was a deist. It was Reformed scholars, 
using the philosophical terminology of 
Descartes, who applied the language of 
primary and secondary cause to describe 
modes of providence, most notably in 
the Westminster Gonfession of Faith 
(1647). In contrast to Hutton and 
Simpson, their view emphasized God's 
ongoing immanence and His constant 
control of both first and second causes. 
The God of orthodox Ghristianity did 
not create and retreat. As Paul noted in 
Acts 17:27-28, God is always at hand, 
providing life, motion, and being to all. 
Simpson's theological ineptness led to 
the contradiction: If God created, then 
He exists. If He exists, He is present, 
since part of being God is omnipresence. 
It is logically impossible for God to just 
go away! And thinking Him absent some 
of the time merely to affirm unbelief is 
irrational. 

Simpson's worldview drove his think¬ 
ing. What proves that nature's operation 
is entirely “rational," and what precludes 
“preternatural intervention?" On these 
issues science must be silent—a prospect 
that terrifies secular man. That is why 
secularism rages against orthodox un¬ 
derstanding of both creation and provi¬ 
dence—they take away the scissors that 
attempt to cut God out of the picture. 

Unfortunately, there are Ghristians 
as inconsistent as Simpson, though in 
a different way. Like Hutton, they want 


a divine creation, but also like Hutton, 
they think the “second causes" of provi¬ 
dence are inherent properties of matter. 
Sproul (1989, p. 67) warned against 
this error: 

What we call natural causes may 
also be called examples of ordinary 
providence. It is when we conceive 
of these secondary causes as being 
independent of God that we commit 
a form of idolatry. 

Historical Understanding 
of Doctrine 

We will examine the doctrine of provi¬ 
dence at two points in time: (1) before 
the Enlightenment, and (2) at the height 
of the nineteenth century's secular tide. 
John Galvin (Figure 9) is considered 
the premier systematic theologian of 
the Reformation and was influential in 
the views of the seventeenth-century 
scientists, especially through the En¬ 
glish Puritans who influenced the age of 
Newton. His Institutes of the Christian 
Religion (McNeil, 1960) would have 
been well known to all educated men 
in the 1600s. 



Figure 9. John Galvin (1509-1564) 
followed Martin Luther's reforma¬ 
tion, becoming its premier systematic 
theologian. 
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Calvin first noted that both the 
original existenee and ongoing opera¬ 
tion of natural phenomena are ehained 
to divine will. 

And considering inanimate objects 
we onght to hold that, althongh each 
one has by natnre been endowed 
with its own property, yet it does not 
exercise its own power except in so 
far as it is directed by God s ever-pres¬ 
ent hand. These are ... instrnments 
to which God continnally imparts as 
mnch effectiveness as he wills, and 
according to his own pnrpose bends 
and tnrns them to either one action 
or another (McNeill, 1960, p. 199). 

Thus, pretending that physieal phe¬ 
nomena have no eausal eonneetion to 
God is foreign to orthodox theology. 
Calvin noted that even those material 
aetions we see as natural are under di¬ 
vine direetion. 

God has witnessed by those few 
miracles [e.g., Joshna’s long day; 
Isaiah s sign] that the snn does not 
daily rise and set by a blind instinct 
of natnre bnt that he himself ... 
governs its conrse (McNeill, 1960, 
p. 199, brackets added). 

Then he addresses the immediaey 
and unlimited sweep of providential 
aetions. 

And trnly God claims ... omnipo¬ 
tence—not the empty, idle, and 
almost nnconscions sort that the 
Sophists imagine, bnt a watchfnl, 
effective, active sort, engaged in 
ceaseless activity. Not ... a general 
principle of confnsed motion, as if 
he were to command a river to flow 
throngh its once-appointed channels, 
bnt one that is directed toward indi- 
vidnal and particnlar motions. For he 
is deemed omnipotent, not because he 
can indeed act, yet sometimes ceases 
and sits in idleness, or continues by a 
general impulse that order of nature 
which he previously appointed; but 
because, governing heaven and earth 
by his providence, he so regulates 
all things that nothing takes places 


without his deliberations (McNeill, 
1960, p. 200, emphasis added). 

Calvin would have had had little 
patienee for deism, as illustrated by his 
eontempt for Epieureans. 

I say nothing of the Epicnreans (a 
pestilence that has always filled the 
world) who imagine that God is 
idle and indolent (McNeill, 1960, 

p. 202 ). 

Thus the seventeenth-eentury think¬ 
ers held a very different view of the world 
than modern seeular man. God was 
the powerful Creator and the equally 
powerful Sustainer. He was there and 
eould not be ignored. There was no 
skeptieism of miraeles, for through the 
lens of providenee, everything was a 
wonder (Hooykaas, 1999). This was the 
view held by the early seientists. 

The regularities of nature were 
explained in terms of an order es¬ 
tablished by God and through which 
he normally acted in the world; this 
action of God was his potentia ordi- 
nata and it never circumscribed or 
limited the potentia absoluta which 
expressed his absolute freedom even 
in respect to the natural order he had 
established (Glover, 1984, p. 92). 

The possibilities of seienee, espe- 
eially after Newton, eombined with 
skeptieal (Hume) and dogmatie (Kant, 
Hegel) philosophy, aeted to diminish 
this view of God. In time. Enlighten¬ 
ment philosophy won the argument 
beeause Christians —too eomfortable 
in their worldview to imagine eompeti- 
tion —aeeepted seeular premises. With 
providenee transmuted to “laws of na¬ 
ture,” ereation eould be dismantled by 
means of a lengthy prehuman prehistory 
and evolutionary development of spe- 
eies. “If the foundations are destroyed, 
what ean the righteous do?” (Psalm 
11:3 NASB). 

Turning the eloek ahead from Calvin 
to the 1800s, we examine the views of 
Robert L. Dabney (Eigure 10), a promi¬ 
nent seholar in the tradition of Calvin. 
Unlike many of his peers, he reeognized 



Figure 10. Robert L. Dabney (1820- 
1898) was one of the ablest theologians 
of the nineteenth century. He grasped 
the danger of both biological and geo¬ 
logical views of secular natural history 
and opposed both vigorously. 


the danger of both Lyell and Darwin 
and their role in the growing secularism 
(Reed, 2010b). Dabney (1996, p. 276) 
retained Calvin's basic view: 

We believe the Scriptures to teach, 
not only that God originated the 
whole universe, but that He bears a 
perpetual, active relation to it; and 
that these works of providence are 
''His most holy wise, and powerful 
preserving and governing all His 
creatures and all their actions.'' 

Well educated in the history of 
ideas, Dabney framed different views 
of God's work in terms of traditional 
schools of thought, although he prob¬ 
ably did not grasp the extent to which the 
unconscious incorporation of biblical 
presuppositions (Reed, 2001) separated 
modern secularism from pre-Christian 
alternatives (Glover, 1984). Dabney's 
different schools included Epicureans, 
rational deists, and pantheists. Eigure 11 
provides a summary of these and other 
relevant schools. 
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Category 

Description 

Causality 

Miracles 

Atheism 

No supernatural; caiise-and-effect 
relationsliips inherent in eternal matter 
and energy; randomness; in extreme 
fonti. no causality. 

Inherent in matter: 
effects are random 
interactions of 
natural law. 

Impossible by 
definition. 

Aristotle 

Nature shaped from preexisting “stuff' 
and set in motion by unmoved mover, 
which had no interest in nature or man, 
being pure potentiality. 

Cause explained by 
material, efficient, 
foiTnal, & final 
causes. 

May be lack of 
knowledge; if real, 
attributed to lesser 
limited “gods." 

Pantheism 

God exists within nature. Changes in 
nature reflect process of divine 
evolution. Etenialistic. 

Effects in nature are 
simply manifestation 
of divine evolution. 

Presently unknown 
or inexplicable 
actions of divine 
sel f-actual ization. 

Rational 

Deism 

Nature created as flilly ftmetioning 
mechanism, with potential for cause 
built in. Causality manifested in 
invariant nati*ral law. 

Nature has order and 
intelligibility; power 
of cause created in 
matter at beginning. 

Unlikely. If so, then 
anarchical intrusions 
into otherwise 
predictable nature. 

Orthodox 

Christianity 

Eternal, self-existing God created all 
ex nihih for His glory; He governs 
and upholds creation by providential 
power through the Holy Spirit. 

God causes effects, 
direct and indirect; 
first by Creation and 
then by Providence. 

Direct exercise of 
Providence; natural 
“law’' = indirect 
exercise of same. 


Figure 11. A summary of possible positions regarding God's action in the world. 


According to Dabney, Epicureans 
admit an intelligent deity but claim 
that an emotional attachment to the 
world is inconsistent with his perfections, 
much like Aristotle's Unmoved Mover. 
Rational deists allow the Creator some 
interaction with His creation, but only 
in a vague and general way, mediated 
through natural law, like human rulers 
using stewards during an absence. Dab¬ 
ney was quick to note the shortcomings 
of rational deism: (1) human rulers com¬ 
mand intelligent underlings, but Cod 
commands inanimate matter; (2) hu¬ 
mans capture energy to do work, while 
Cod supplies His own; (3) any event that 
surprises Cod removes His omniscience 
and omnipotence; (4) if cause and ef¬ 
fect rely on matter, then Cod's decree 
is reduced to the Stoic's fate; (5) Cod 
cannot direct general events without 


directing specific ones because the term 
''general" is an abstraction of particulars; 
and (6) if all events are connected by 
causality, and Cod is in that chain, then 
He must superintend each link or there 
would be no certainty in outcome. Of 
course pantheism disallows providence 
at the outset, since there is no distinction 
between Cod and the object of His work. 

Dabney (1996, p. 279, emphasis 
added) rejected semantic confusion 
about "natural law." 

The much-abused phrase, law of 
uature, has beeu vaguely used iu 
various seuses... properly it meaus 
that it is the observed regular mode 
or rule, accordiug to which a giveu 
cause, or a class of causes oper¬ 
ates uuder giveu couditious.... For 
nature is but an abstraction, and 
the law is but the regular mode of 


acting of a cause; so that instead 
of accounting for, it needs to be ac¬ 
counted for itself 

But how could this regular mode of 
causation be explained? After all, sci¬ 
entific discoveries of past centuries had 
raised questions about Cod's interaction 
with the physical world. Dabney (1996, 
p. 280) saw two possible interpretations, 
both of which linked Cod to this causal¬ 
ity, noting: 

But as to physical causes, orthodox 
diviues aud philosophers give dif- 
fereut auswers. Say the oue class ... 
matter is ouly passive. The comiug 
of the properties of the cause iuto the 
suitable relatiou to the effect is ouly 
the occasiou; the true ageucy is but 
God s immediately. All physical pow¬ 
er is God directly exertiug Himself 
through passive matter; aud the law 
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of the cause is but the regular mode 
which He proposes to Himself for 
such exertions of His power. Hence, 
the true difference between natural 
power and miraculous, would only 
be, that the former is customary 
under certain conditions, the latter, 
under those conditions, unusual.... 
Others ... say that to deny all proper¬ 
ties of action to material things is to 
reduce them to practical nonentity; 
leaving God the only agent and the 
only true existence, in the material 
universe. Their view is that God, in 
creating and organizing material 
bodies, endued them with certain 
properties. These properties He 
sustains in them by that perpetual 
support and superintendence He ex¬ 
erts. And these properties are specific 
powers of acting or being acted on, 
when brought into suitable relations 
with the properties of other bodies. 
Hence, while power is really in the 
physical cause, it originated in, and 
is sustained by, God's power. 

So though science had raised philo¬ 
sophical questions about the exact 
mechanism of causality, the bottom line 
was still God. Note that Dabney (1996, 
p. 281) rejected the deistic position that 
seems to have evolved into the modern 
complementarian view. 

Some answer that God arranges the 
relationships between things, activat¬ 
ing the potential for cause and effect. 
But this is no more than Leibnitz' 
pre-established harmony. This 
would, indeed, give the highest con¬ 
ception of the wisdom, power, and 
sovereignty exercised in establishing 
the amazing plan; but it would leave 
God no actual providential functions 
to perform in time, except the doubt¬ 
ful one of the mere sustentation of 
simple being.... This explanation is 
therefore obviously defective. 

He concluded: 

Natural laws are simply the expres¬ 
sion of a mode of consistent causal 
operation. But in nature, many laws 


work together to produce effects. 
Like man combining properties of 
various laws to create some novel 
mechanism, called rational contriv¬ 
ance for an end. Likewise, God 
(Dabney, 1996, p. 281). 

During Dabney's day, secular attacks 
on miracles were unrelenting. Dabney 
replied, unwilling to accept the secular 
attempts to redefine terms: 

Providence is not strictly ''supernatu¬ 
ral" for that is God's acting beyond 
established natural causes, but it is 
supra physical, being personal. "For 
that which Personal Will effectuates 
through the regular laws of second 
causes, is properly natural.... Some 
think miracles are hidden laws. 
But this is inconsistent with their 
purpose of attesting revelation. We 
must hold fast to the old doctrines; 
that a miracle is a phenomenal ef¬ 
fect above all the powers of nature; 
properly the result of ... God's im¬ 
mediate power which He has not 
regularly put into any second causes, 
lower or higher.... Miracles are not 
anarchical infractions of nature's or¬ 
der. ... Every miracle was wrought in 
strict conformity with God's decree 
(Dabney, 1996, pp. 282-283). 

Then, he addresses the spirit of the 
nineteenth century directly. 

The natural rose out of the super¬ 
natural, and in that sense, reposes 
upon it at all times. The Divine will 
is perpetually present, underlying all 
the natural. Else God is shut back to 
the beginning of the universe, and 
has no present action nor administra¬ 
tion in His empire. Reason: Because, 
if you allow Him any occasional, or 
special present interventions, at de¬ 
cisive crises, or as to cardinal events, 
those interventions are found to be, 
as events, no less natural than all 
other events (Dabney, 1996, p. 283). 

Having tasted orthodox views of 
providence, let us examine how it spe¬ 
cifically refutes both metaphysical and 
methodological naturalism. 


Providence versus 
Metaphysical Naturalism 

The reason for deism is made clearer 
by understanding providence. Before 
Enlightenment atheism could over¬ 
come the doctrine of creation, it had 
to remove God from the immediate 
sphere of human existence, manifested 
through His providence. Dabney (1996, 
pp. 260-261) saw the key idea. 

Again, why should the Theistic 
philosopher desire to push back the 
creative act of God to the remotest 
possible age, and reduce His agency 
to the least possible minimum, as is 
continually done in these specula¬ 
tions? What is gained by it? Instead of 
granting that God created a ... world, 
some strive continually to show that 
He created only the rude germs of a 
world, ascribing as little as possible 
to God, and as much as possible to 
natural law. Cui bono; if you are not 
hankering after Atheism? 

Subsequent history has validated his 
insight—the ''hankering" after atheism 
has been epidemic. And that is one 
reason the earliest assaults on orthodox 
Ghristianity were on biblical history, 
not origins. Once God was no longer 
intimately involved in His world, cre¬ 
ation could be pushed back, resulting 
in a distant, uninvolved God. Human 
nature would then naturally progress 
toward atheism. 

But the secularists made a fatal 
mistake in their carefully orchestrated 
distortions. They chose science as their 
champion, and although they success¬ 
fully erected shields in the form of his¬ 
torical fables about science arising as a 
new classicalism overcoming Ghristian 
superstition (e.g., Bergman, 2003; Reed, 
2008), they forgot that science had been 
built on axioms justified by, and only by, 
Ghristian theology. Science grew out of 
the theology of creation and providence. 
Thus, every time they attack orthodox 
Ghristianity, they attack themselves. 
Like Wile E. Goyote, every time they 
devised a clever plot to kill their enemy. 
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CHRISTIANITY: 
CREATION & 
PROVIDENCE 

ATTRIBUTES 

OF SCIENCE 

NATURALISM: 

•‘PROVISIONAL 

ATHEISM” 

God is absolulely free to create. 
Only way to know \s lo go 
look at what He made. 

Empirical 

Prom Locke's empirical 
philosophy and Hume's 
skeptical philosophy. 

God^s perspective defines truth, 
Man made in God's image is 
distinct from nature: observer, 

Objective 

Avoid squabbling of speculative 
theology. Ignore issue by 
pretending it irrelevant. 

Unity of truth guaranteed by 
God. Piecemeal work can be 
true if all pieces are true. 

Cooperative 

Human experience shows 
benefits of w orking together. 

Man given dominion over rest 
of Creation, God provides for 
man through Creation. 

Practical 

Leftover of pragmatism . 
Necessary for public support. 

Man prone to en'or by nature, 
Tniih deserves greatest care 
and eftbrt. 

Experimental 

Emphasizes objectivity and 
preei sion o f sc ien ti s Is, 

God is rational and efricieiit. 
Creation should reflect that 
in quantifiable precision. 

Mathematical 

Revival of Pythagorean 
ideas transmitted through 
Renaissance. 

Man given dominion: must 
comprehend Creation in order 
to exercise it. 

Inquiry into 
Nature 

Practical benefits of technology 
and Romantic view of nature. 


Figure 12. The essential elements of science do not require methodological 
naturalism. They are in fact fully justified and confirmed only by theology, par¬ 
ticularly the doctrines of creation and providence. Methodological naturalism is 
an unnecessary accretion. 


they overlooked key ideas, and ended up 
caught in their own trap. 

Metaphysical naturalism cannot pos¬ 
sibly be true. Creation and providence 
uphold a Christian view of reality that 
justifies science. Nothing else does. 
Since contradiction is the hallmark 
of the lie, the self-contradiction of 
naturalism marks it as a false system. No 
amount of science can change that. As 
Reed (1996a, p. 7) noted, '4f you cannot 
possibly be right, why bother gathering 
empirical data?” Until advocates of natu¬ 
ralism can justify their axioms within 
their own materialistic metaphysic, then 
their worldview is invalid. 

Any time an individual human be¬ 
ing experiences Cod's action in his or 


her life, such as an answered prayer, an 
uplifted heart, or even the next breath, 
providence is affirmed. If Cod acts in 
this world according to His will, and if 
Cod is omnipotent, then the continuous, 
immanent work of Cod in every detail 
of this world is affirmed. That reality is 
the antidote to metaphysical naturalism. 

Providence versus 
Methodological Naturalism 

Plantinga (1997) called methodological 
naturalism “provisional atheism,” and 
if there are gray areas in the theoretical 
argument, there can be no doubt that 
has been the practical result. Otherwise, 
how do we account for the innumerable 
tales of science seducing the church's 


youth away from the faith? Dabney 
(1996, p. 257) defined the bottom line. 

If any part of the Bible must wait to 
have its real meaning imposed upon 
it by another, and a human seienee, 
that part is at least meaningless 
and worthless to our souls. It must 
expound itself independently; mak¬ 
ing other seienees aneillary, and not 
dominant over it. 

The deceit of methodological natu¬ 
ralism is subtle because in some ways it 
closely resembles the classical method 
of science. But as we see in Figure 12, 
methodological naturalism is an unnec¬ 
essary addition to the true attributes of 
science. In fact, these are all better justi¬ 
fied by theology than by methodological 
naturalism. 

While early scientists provision¬ 
ally distanced the method of scientific 
inquiry from theological inquiry, they 
never separated science from theology. 
Instead, they remained aware of the 
very real links between the two, hold¬ 
ing a view of providence that made 
God the final explanation, even if other 
causes were evident. Simply reading 
their works proves this. The subtlety of 
secularists is that they make a practical 
distinction into a theoretical separation 
and minimize this giant shift by playing 
up the autonomous power of science at 
the expense of theology. 

Christians educated and trained in 
science imbibe this attitude early on, as 
well as that of metaphysical naturalism. 
Rejecting the latter, they see the former 
as a way to remain scientists in good 
standing with secular peers. They also 
see it as an antidote to creation science 
(Poe, 2008), the kiss of death vis-a-vis 
their secular peers. That methodological 
naturalism is used to oppose God's direct 
special revelation confirms its erroneous 
nature. “Has God said...?” 

The method of science was devel¬ 
oped to facilitate empirical, piecemeal, 
and objective inquiries into the workings 
of God's creation, recognizing God's 
providential superintending of it was 
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BATTLEGROUND 

SIMPSON'S DEFINITION 

FALLACIES 

BIBLICAL “FIX” 

naturalism 

Basic postulate of science; super¬ 
natural excluded from scientific 
explanation by definition. 

1. equivocation 

2. positivism 

3. logical inconsistency 

Biblical Doctrine 
of Providence 

actualism 

Synonym of'‘unifonnitarianisiTi” in 
Lyelltan sense. Present processes only 
options for past explanation. 



historicism 

Problems and procedures coming from 
consideration of state of Earth and 
cosmos over time. 



evolutionism 

'"historical model or theory of life as 
changing dircctiunally and irreversibly 
in the course of descent/" 



mode of history 

Fuzzy gradualism; catastrophes occiu\ 
but not sudden, great, and worldwide. 



methods of 
scientific history 

Historical inferences are scientific as 
long as they are based on actuaJism, 
naturalism, and evokitionism. 




Figure 13. Answering the fallacies of the battlegrounds of natural history: naturalism. (Additional battleground fallacies will 
be added as they are addressed in later papers of this series.) 


typieally regular and predietable. Every 
aspeet of seienee required Christian the¬ 
ology to justify assumptions; otherwise, 
as Stark (2003) noted, it would have 
developed elsewhere. 

Providence and Miracles 

Providenee euts through the fog sur¬ 
rounding modern diseussions of mir- 
aeles hy ehanging the rules of the 
dehate. By rejeeting deism, we rejeet the 
''whether or not” God ean or would do a 
miraele in the abstraet. Instead, we re¬ 
gain that wondrous sense that everything 
is miraeulous in the sense that God is 
aeting eontinuously and omnipotently 
in spaee and time. We rejeet the eat- 
egories "natural” and "supernatural” in 
explanation and return to the eategories 
of "God's direet immanent aetion” and 
"God's indireet immanent aetion.” God 
governs His ereation; our only question 
is whether events represent the regular 
maintenanee of seeondary eauses or a 


direet intervention in the ereated order, 
even if it overrides those regularities. In 
doing so, we readmit theology to the 
table, restrain the hubris of seienee, and 
refoeus on the goal of both —truth. 

We have already diseussed how the 
doetrine of providenee dispels the fog of 
the "god-of-the-gaps” aeeusations. 

In summary, an orthodox under¬ 
standing of providenee is the antidote 
to naturalism of all types and illustrates 
the spurious nature of the aneillary red 
herrings of miraeles and "god-of-the- 
gaps” aeeusations that have distraeted 
Christians for two eenturies. In answer 
to Simpson and his seeularist peers re¬ 
garding naturalism, we affirm that it is 
not a requirement for seienee and that 
any metaphysieal manifestation in an 
attaek on Christianity is a self-refuting 
argument. Furthermore, the eorollar- 
ies of positivism and "seientifie history” 
are rejeeted as ineonsistent with this 
doetrine and its implieations (Figure 13). 


Conclusion 

Naturalism in all forms must be op¬ 
posed by Christians. As we have seen, 
a firm grip on the biblieal doetrine of 
providenee is an antidote to that intel- 
leetual poison. It refutes metaphysieal 
naturalism in redireeting attention to the 
Christian presuppositions that permeate 
modern atheism. It also obviates the 
need for "methodologieal naturalism” 
beeause it is silly to assume God out of 
the pieture when the biblieal view is that 
God is the pieture. 

Seeular "natural laws” are shown to 
be the regularities of God's providential 
eare for His ereation. They do not pre¬ 
elude God's direet aetion in spaee and 
time, even eontrary to those regularities, 
beeause omnipotenee is a prerequisite of 
providenee and by definition that means 
that God is free to aet however He wills. 
All of the attributes of seienee that sup¬ 
posedly require methodologieal natu¬ 
ralism are better defined and justified 
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by Christian theology. Providence also 
answers the skeptical denial of miracles 
and the deistic view of minimalist ''inter¬ 
vention.” It also shifts our perspective on 
secular accusations of "god-of-the-gaps” 
reasoning. There are no ontological gaps 
because cause is united in the will of 
Cod. Epistemological gaps are endemic 
to the human condition of finitude and 
thus are no argument for or against any 
particular position. 

Finally, providence drives us back to 
revelation, refuting the cultural positiv¬ 
ism that renders science the doorway 
to truth. Limiting the boundaries of 
science also helps us understand that 
history is distinct from science, and so 
natural history must find its own meth¬ 
ods and rules, eliminating the scientific 
certainty with which we are told about 
prehistory and evolution. Needless to 
say, the implications of the doctrines 
of creation and providence refute those 
two ideas too. 

This perspective is contrary to the 
secular consensus of the West, demon¬ 
strating our original contention —that 
this topic is a battleground between two 
worldviews, one that Christians would 
do well to battle from the strong position 
of biblical orthodoxy. 

Glossary 

Creation—The work of creation is that 
wherein God did in the beginning, 
by the word of his power, make of 
nothing the world, and all things 
therein, for himself, within the 
space of six days, and all very good 
{Westminster Larger Catechism, 
Answer 15). 

E/)zstemo/ogy —Branch of philosophy 
that deals with the nature of knowl¬ 
edge. 

'‘Cod of the gczps” —Accusation by 
secularists that Christians explain 
the unknown by reference to God. 
Supposedly, as science progresses, 
"gaps” decrease until God is no lon¬ 
ger necessary. 


Immediate worfe —Refers to Gods' direct 
causing of particular events; parallel 
to primary causality. 

Mediate works — Refers to God's indirect 
causing of particular events; parallel 
to secondary causality. 

Metaphysics —Branch of philosophy 
that deals with the nature of being 
and reality. 

Metaphysical naturalism — Atheis¬ 
tic worldview or sometimes the 
metaphysical component of that 
worldview. 

Methodological naturalism — Assump¬ 
tion by science that physical phe¬ 
nomena are explained by innate 
physical laws of nature. 

Positivism — Epistemological position 
that truth comes through science, 
not theology. 

Primary causality — Kelers to God's 
direct action in causing something 
to come to pass. 

Providence—God the great Greater of all 
things does uphold, direct, dispose, 
and govern all creatures, actions, 
and things, from the greatest even to 
the least, by His most wise and holy 
providence, according to His infal¬ 
lible foreknowledge, and the free 
and immutable counsel of His own 
will, to the praise of the glory of His 
wisdom, power, justice, goodness, 
and mercy {Westminster Confession 
of Faith, lV-1). 

Secondary causality— Relers to God's 
use of secondary causes in events. 
For example, God saved Jonah's life 
by using a large sea creature. 
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The Case fer the Mature Creation Hypothesis 

Jerry Bergman* 


Abstract 

E x-nihilo creation from nothing always results in all created objects 
having the appearance of maturity. This is true for every creation 
from functional life to a functional universe. The assumption that 
natural processes operated during Creation just as they do now leads 
to an ''appearance of age.'' The appearance-of-age concept is explored^ 
showing that this conclusion applies to all miracles^ including every¬ 
thing from the creation of wine from water to the creation of Adam 
and Eve from dust. This view fits both the scriptural record and the 
scientific data. It also has a long history and in modern times has been 
advocated by many creationists and Biblical scholars from Philip Gosse 
to Henry Morris. 


Introduction 

A concept that has a long history in 
Christianity is called mature creation or 
a “coherently mature universe ” “func¬ 
tional completeness/' “prochronism/' 
meaning outside of time, “created fully 
grown/' or the “appearance of maturity 
when created." Just as a sphere must 
have three dimensions, reality requires 
that both physical and biological cre¬ 
ations, according to assumptions based 
on present process rates, display to hu¬ 
man observers the appearance of age 
from the objects' first material existence. 

This theory may account for the 
discrepancy between the age that scien¬ 
tists have determined for various aspects 
of creation and the age that Genesis 


presents. This paper argues that this 
discrepancy is an unavoidable result 
of the false assumption that the world 
operated during its creation exactly as 
it does now. A second concern is that 
miracles by definition require an event 
that scientific research has proven im¬ 
possible; otherwise the event would not 
be a miracle. The concept of apparent 
age is, in part, a viable explanation for 
these conflicts. 

Creation ex-nihilo 

The basis of the appearance-of-age 
conclusion is the Creation ex-nihilo 
doctrine common to Christian, Jewish, 
and Muslim theology (Reymond, 1998). 


This fundamental Biblical doctrine is 
supported by many Scriptures, includ¬ 
ing Colossians 1:16, 17; John 1:3; and 
Exodus 20:11. This doctrine is impor¬ 
tant for several reasons. Plato and other 
ancient sages taught that God created 
the world but that He created it from 
previously existing material, whereas 
Christianity taught that God created it 
out of nothing, a view called Creation 
ex-nihilo (Hannam, 2009, p. 63). 

Creation ex nihilo is not a minor 
doctrine, but a central plank in Chris¬ 
tian theology. The Greeks and others 
believed that God created the universe 
from preexisting chaos that was diffi¬ 
cult to remake like new; consequently, 
the universe that resulted was not as 
perfect as the original forms on which 
the Creator based His design (Hannam, 
2009, p. 63). 

In contrast, Christianity taught that 
God created the universe from nothing, 
thus the creation was not a remake of 
something old, but rather was the cre- 
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ation of something that was new and 
that Genesis says was 'Very good.” This 
is important for the doetrines of the Fall 
of mankind into sin and death deseribed 
in Genesis and Jesus' saerifiee to restore 
humankind. As Hannam notes^ 

Both pagan and Christian wonld 
agree that the world is not perfeet, 
bnt the Platonist wonld blame the 
material the ereator had to nse, while 
the Christian wonld believe that it 
was ereated perfeet and only fell later 
dne to hnman aetions (Hannam, 
2009, p. 41). 

The eonelusion that God ereated the 
universe out of nothing, ex nihilo, "gave 
it an intrinsie value as the result of the 
direet will of God” (Hannam, 2009, p. 
41). Thus both pagans and Ghristians 
believe that the world is imperfeet, 
but the pagan would attribute it to the 
material the Greater was foreed to use 
and the Ghristian would blame it on the 
Fall (p.41). 

Historieally, it was widely believed 
that matter has always existed, support¬ 
ing the pagan belief. In the last eentury 
it was reeognized that matter is largely 
empty spaee. For example, 99.99% of 
mass of the atom is eontained in the 
nueleus, whieh is a mere trillionth of 
the atom's volume, and the rest is empty 
spaee. Likewise, protons are made out of 
two up quarks and one down quark and 
mostly empty spaee. Neutrons eonsist 
of two down quarks and one up quark 
and mostly empty spaee. Gornell profes¬ 
sor Garl Sagan sueeinetly summarized 
the eomposition of matter as follows: 
"Matter is eomposed ehiefly of nothing” 
(Sagan, 1980, p. 218). This observation 
is the basis of the eonelusion that the 
big bang primordial egg, from whenee 
eame the entire universe, was the size 
of an atom or smaller (Barrow, 2000). 

The Creation of Humans 

The problems inherent in dating an 
instantaneous, supernatural ereation 
are illustrated by the ereation of the first 


man, Adam. If a modern onlooker as¬ 
sumed that Adam was born an infant as 
are modern humans, he would eonelude 
that Adam was about 20 years old when, 
in faet, he was only about one day old. 
This does not imply that the Greater is 
deeeptive but refleets the faet that the 
human body had to be ereated fully 
formed and funetional in order to exist 
as a living organism. The onlooker's false 
assumptions as to how Adam originated 
would eontrast with the faet that Adam 
himself would not draw a wrong eonelu¬ 
sion sinee he knew that he was ereated 
into a form that we reeognize as an adult 
and had not yet witnessed ehildbirth or 
ehildren at the time. 

If Adam's blood were not already 
eireulating in his eireulatory system 
when he was ereated, the few minutes 
required to prime his eireulation system 
eould eause major eell death or damage. 
Furthermore, all of Adam's organs —in¬ 
eluding his heart, lungs, kidneys, brain, 
ete. —must have been funetioning si¬ 
multaneously as a unit the instant that 
he was ereated. In other words, Adam 
must have been ereated as a fully mature 
young man. Likewise, when Eve was ere¬ 
ated, Adam would have known that she 
was only a day or so old, yet she would 
have appeared as a fully mature adult 
(Poythress, 2006, p. 117). 

For this reason, even though Adam 
was ereated instantaneously, he would 
be evaluated by many modern physi- 
ologieal measurements to be a 20-year- 
old man the moment he was ereated 
(Poythress, 2006). If examined medieally, 
mueh unequivoeal seientifie evidenee 
in support of a 20-year age would be 
verified. An example is bone ossifieation 
measurements that evaluate the level 
of eonversion of eartilage into bone as 
the ehild develops. Medieal tests, inter¬ 
preted on the assumption that Adam 
was born as a baby, would eonelude that 
Adam was, and would have to be treated 
medieally as if he were, in faet, in the 
prime of his life, even though he was 
less than a few days old. 


Although a physieian who eompleted 
an examination on Adam the day he was 
ereated might eonelude from seientifie 
development measures, sueh as bone-to- 
eartilage ratios, that Adam was 20 years 
old, some evidenee for an age mueh 
less than 20 might also be found. For 
example, if Adam were ereated ex nihilo 
today, we might not deteet eertain effeets 
of aging (sueh as DNA and RNA dam¬ 
age) in a one-day-old Adam that exist in 
the average 20-year-old male today. The 
possibility eannot be ruled out that some 
evidenee, sueh as tissue eulture exami¬ 
nation of his eells, may have existed to 
prove that Adam was, in faet, one day 
old. Likewise, laek of both tooth wear, 
eosmie ray damage, and other signs of 
aging may also have indieated an age 
of a few days old instead of 20 years old. 

Kyle Butt notes that this example 
provides evidenee that everything God 
made during the Greation week was 

formed complete and fully func¬ 
tional. For instance, how old were 
Adam and Eve two seconds after God 
created them? They were literally 
two seconds old! Yet they walked, 
talked, and looked like adult human 
beings, and even had the ability to 
reproduce (Butt, 2002, p. 40-R). 

We know that the Garden of Eden 
appeared old beeause it had fully grown 
trees with fruit on them when ereated. 
DeYoung defines the mature ereation 
eoneept as follows: 

The earth, solar system. Milky Way 
Galaxy, and entire universe were 
brought into existence supernatu- 
rally during six 24-hour days. Top soil 
and trees appeared virtually instanta¬ 
neously in the Garden. Fully-grown 
animals were miraculously formed 
on land and in the air, complete with 
symbiotic relationships. The seas in¬ 
stantly swarmed with creatures, great 
and small, that had never been born 
or developed from infancy. Our first 
parents, Adam and Eve, were adults 
from their first breaths. The sun's 
nuclear fusion furnace began on 
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Day 4, at full power and in thermo¬ 
dynamic equilibrium. Starlight from 
distant stars was created in transit, 
complete with a virtual history of 
information embedded within the 
light waves. Adam and Eve could 
look at the night sky their first eve¬ 
ning on Earth and see cosmic light 
sources much as we do tonight. To 
an observer the completed creation 
on Day 6 was fully functioning in a 
steady state (DeYoung, 2010, p. 54). 

Questions such as whether Adam 
had a navel (since he was not born of a 
woman) and whether the first trees had 
rings (the trees would have been fully 
grown, and fruit trees would have fruit 
on them, giving the appearance of age) 
all need to be explored, but these ques¬ 
tions are more in the area of philosophy 
and theology rather than science. An¬ 
other question: would ground erosion be 
evident at the time of Adam, aside from 
that caused by newly created rivers, a 
moment after they were created? Appar¬ 
ent age cannot be proven scientifically 
but is a hypothesis based on conjecture 
that can help us to understand the past. 
John Morris wrote that if an 

observer from a different universe, 
with no knowledge of Adam’s cre¬ 
ation, traveled to earth on Day Seven 
and tried to determine Adam s age 
(or the age of a rock, or the age of 
a star), how could it be done? He 
would rely on today’s human growth 
rates (or rates of radioactive decay, 
or the speed of light), calculate how 
long it would take for this state of 
maturity to develop, and come to 
a wrong conclusion (Morris, 2010, 
p.l5). 

This is exactly the problem faced today 
in endeavoring to date all ancient events. 

Can Naturalism Explain Life? 

For life to exist, living creatures must 
have a means of taking in and bio¬ 
chemically processing, food, water, 
minerals, and other materials. Life also 


requires the intake of oxygen that must 
be distributed to all tissues. For single- 
celled life, oxygen must enter through 
the cell membrane and effectively and 
safely move around inside of the cell to 
where it is needed without permanently 
damaging the cell. Without irreducibly 
complex mechanisms to achieve these 
tasks, life cannot exist (Behe, 1996). The 
parts could not appear separately and 
could not even exist independently for 
very long because, without protection, 
they would rapidly deteriorate from the 
effects of dehydration, oxidation, and 
other environmental insults (Overman, 
1997). 

Given both the scientific and scrip¬ 
tural constraints, creating a living body 
one part at a time, such as creating a 
liver, then a femur bone, etc., until the 
body was eventually complete, would 
not be a viable method. Even if these 
parts existed, the many parts required 
for life could not sit around idly waiting 
for the other parts to appear because 
they would rapidly deteriorate. No other 
method appears to exist to produce life 
other than by instantaneously creating 
a fully functioning, complete living or¬ 
ganism. This does not preclude the pos¬ 
sibility that changes may have occurred 
since that time, only that a certain level 
of complexity must exist before both a 
living organism and a functioning uni¬ 
verse can exist. 

The same problem exists even with a 
single cell. DNA is useless without: (1) 
all of the complex machinery required 
to produce mRNA, such as RNA poly¬ 
merase, and (2) the machinery required 
to translate the mRNA code into protein 
such as a ribosome. Furthermore, a ri¬ 
bosome is only one of multiple proteins 
that the cellular machinery produces 
from mRNA. Hundreds of complex pro¬ 
teins are necessary for a cell to be alive 
and, therefore, a functional cell could 
have been created only as a complete 
functioning unit, not as individual parts. 
The view that life could evolve naturally 
via the 'Trontloading” of very precise 


initial conditions, such as the genes, to 
allow life to evolve, is the subject for a 
future paper. In short, 1 believe this view 
is untenable, and so far little evidence 
exists for this position. 

Evolution cannot account for all 
of the parts necessary for life coming 
together at one time and being properly 
assembled and activated as a unit in a 
timely manner so that it will produce 
life. Since evolution cannot explain this 
problem, and it has been documented 
that this approach is not feasible, only an 
instantaneous creation and assembly of 
all of the necessary parts into a function¬ 
ing unit can produce life. No compel¬ 
ling evidence has ever been produced 
to disprove this conclusion, and much 
evidence exists for the instantaneous cre¬ 
ation requirement, such as the discovery 
that most nucleotides rapidly degrade at 
the temperatures that scientists speculate 
existed on the early earth (Irion, 1998). 

This view was explained by Whit¬ 
comb and Morris (1961, p. 369), who 
noted that a common proof for an an¬ 
cient age of the universe is the fact that 
far galaxies “are known to be some few 
billion light-years away” from the earth 
and since “by definition it has taken that 
number of years for their light to reach 
us; therefore they are at least that old, so 
the argument goes.” They then add the 
interpretation that this: 

begs the question. It eonstitutes an 
implieit denial that the universe 
eould have been ereated as a fune- 
tioning entity. If ereation has oe- 
eurred at all (and the two prineiples 
of thermodynamies require this) 
then it is reasonable that it would 
have been a complete ereation. It 
must have had an ''appearanee of 
age” at the moment of ereation. The 
photons of light energy were ereated 
at the same instant as the stars from 
whieh they were apparently derived, 
so that an observer on the earth 
would have been able to see the most 
distant stars within his vision at that 
instant of ereation. There is nothing 
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unreasonable either philosophieally 
or seientifieally in this, although it 
does eontradiet the uniformitarian 
assumption (Whiteomb and Morris, 
1961, p. 369). 

They stress that: 

the Bible quite plainly and irrefut¬ 
ably teaehes the faet of a ''grown’' 
Creation —one with an "apparent 
age” ... analogous to the "apparent 
age” of a mature Adam at the first in¬ 
stant of his existenee. This Creation 
must have ineluded all the ehemieal 
elements already organized in all 
the organie and inorganie ehemieal 
eompounds and mixtures neeessary 
to support the proeesses of the earth 
and of life on the earth (Whiteomb 
and Morris, 1961, pp. 344-345). 

Whitcomb and Morris (1961, p. 238) 
conclude, ''There could be no genuine 
creation of any kind, without an initial 
appearance of age inherent in it.” 

Another example is that the sun 
must have been able to heat and light 
the earth on the day it was created. 
Although it takes only eight minutes 
for the sun's light to reach the earth, it 
takes an estimated 10,000 to 170,000 
years for the gamma rays produced in 
the sun's core to reach the sun's surface 
as visible photons due to the absorption 
and reemission path taken as the pho¬ 
tons journey outwards (Sturrock, 1985). 
For the sun to heat the earth the day 
it was created the photons must have 
been created in transit as if millions 
of years had passed. In other words, it 
was created with the appearance of age. 
As Reymond (1998, p. 396) stated, the 
"creation would of necessity require that 
some aspects of the universe would have 
come from the hand of its creator with 
an appearance of age.'' 

Eighteenth-century naturalist Philip 
Gosse's main argument for the appear- 
ance-of-age view was that since both 
living and nonliving things existed in 
never-ending cycles, God created ev¬ 
erything in the act of progressing in its 
cycle —egg to chicken, chicken to egg. 


oak to acorn, then to oak, and again to 
acorn in an endless cycle. Life would re¬ 
produce and develop, with animals hav¬ 
ing skin, blood, and bones when created, 
all making them appear to someone who 
falsely assumes that all current processes 
must be extrapolated into the past older 
than they actually were when created. 
This theory he called prochronism, or 
"outside of time'' (Gosse, 1857). 

As a result, all examinations of the 
post-Greation world would reveal a 
world that appeared to have been cre¬ 
ated somewhere within the normal 
cycle and, as a result, would look old. 
Stephen Gould states that he finds 
"Gosse's argument quite satisfactory as a 
solution'' to the "which came first, the 
chicken or the egg'' problem but added 
"within the boundaries of his assump¬ 
tions,'' which was creationism, a view 
that Gould stressed he does not agree 
(Gould, 1985, p. 106). 

Creation of the Universe 

The validity of the analogy of compar¬ 
ing the creation of a human body with 
the creation of the universe has been 
supported by recent findings. Nobel 
laureate George Wald even stated that 
he believed the universe was designed 
for life, a view for which he concluded 
the evidence is overwhelming. As an 
example, he stated that the elements 
carbon, hydrogen, oxygen, and nitrogen 
"have unique properties'' required for life 
that are not shared by any other element 
in the periodic table of the elements 
(interview in Levy, 1998, p. 12). 

Furthermore, the earth is a system 
involving many complex feedback 
cycles. A well-known example is that 
the earth must have an oxygen cycle, a 
carbon cycle, a nitrogen cycle, a sulfur 
cycle, a hydrologic cycle, and numerous 
other interconnected cycles in order to 
sustain life on the planet. Just as Adam 
must have been created as a living being 
with blood and other cycles (such as the 
Krebs cycle) functioning in his body, so 


too the earth must have been created 
with all of its cycle systems functioning 
to allow life to be able to live on it. 

Research has confirmed the view 
that the earth and the entire universe 
is an extraordinarily well-organized, 
complex machine: our earth is part of 
an organized solar system that is, in 
turn, part of a highly organized group 
of stars called a galaxy (in our case 
the Milky Way Galaxy) that is part of a 
highly organized family of galaxy clusters 
called the Local Group (the Milky Way's 
home) that in turn are organized into 
an enormously large groups of clusters 
called superclusters. 

Likewise, because the solar system 
is interrelated at all levels, the Greator 
could not have created the earth as a 
single entity existing alone in the uni¬ 
verse, but rather must have created the 
entire solar system (both the heavens 
and the earth) as a complete functioning 
unit, just as Adam must have been cre¬ 
ated as a living being within a very short 
period of time. For example, according 
to researchers, if the moon did not exist, 
the earth would rotate three times faster 
than it currently does, a recurrent gale- 
force wind like that on Jupiter would 
exist, making higher animal life as we 
know it impossible, the tides would be 
much lower, reducing the recirculation 
of shoreline nutrients and the dilution 
and removal of pollutants that would 
otherwise accumulate along the shore 
(Gomins, 1993). Furthermore, the same 
dependent relationship exists with the 
other planets; among other functions 
Jupiter and Saturn serve to protect the 
earth from cataclysmic destruction 
(Gonzalez and Richards, 2004). 

As God created the universe for a 
reason (including as a support system for 
life on earth, as noted in the discussion 
of the moon above) and, as He must 
have created Adam with blood moving in 
his veins, it is not unreasonable to infer 
that the stars were created with their 
light in transit (Whitcomb and Morris, 
1961, p. 369). Although other theories 
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exist to explain the fact that we can see 
stars that are millions of light years away, 
such as Russell Humphrey's white hole 
cosmology (Humphreys, 1994), the 
mature creation view can effectively 
explain how distant supernovae can be 
seen from the earth within a Biblical 
time framework. Just as many medical 
tests on a day-old Adam would indicate 
he was then a 20-year-old man, likewise, 
the astronomical evidence would indi¬ 
cate a mature universe on the day it was 
created (Poythress, 2006). Although the 
universe would be mature, and thus ap¬ 
pear to be millions of years old, as in the 
case of Adam, this model predicts that 
some scientific tests would indicate a 
young universe. This may be one reason 
why contemporary dating techniques 
produce different dates for the creation 
of the earth and the universe. 

Future research will ideally deter¬ 
mine other reasons for these common 
discrepancies, but in the meantime the 
apparent-age hypothesis explains them 
quite well. It does not account for all 
science findings, such as the different 
ages obtained from using a variety of 
radiometric tests on a single sample. 
Although the appearance-of-age belief 
may not currently be provable by sci¬ 
ence, it may, nonetheless, be the most 
reasonable conclusion from the few 
explanations that now exist. The fact is: 
no infallible, scientific yonng-earth 
or old-earth argnment is known. 
That is, every old-earth argnment 
has a yonng-earth rebnttal, and vice 
versa. What decades of research on 
chronology show is the difficnlty 
in absolntely dating any aspect of 
the earth or the nniverse. There 
remains before ns a wide spectrnm 
of age interpretations depending 
on one's perspective (DeYonng, 
2010, p. 58). 

DeYoung adds that it is currently: 
premature to assume that any cur¬ 
rent creation model is the final 
word, including the mature option. 
Later research may show otherwise. 


The mature creation view does not 
scientifically explain all the difficult 
questions such as seeing detailed in¬ 
formation in distant starlight, but this 
is not a sufficient reason to abandon 
or ridicule the position. Every model 
of origins, whether sacred or secular, 
has its full share of unanswered ques¬ 
tions (DeYoung, 2010, p. 56). 

Arguments Against this View 

A common argument against this view 
is that it can be used to conclude that 
the universe is any age, even only two 
minutes old (Dembski, 2003). In fact, 
if the ex nihilo creation requires the ap¬ 
pearance of age, how old the universe 
is (or anything else, such as how old all 
life actually is) is a separate question. If 
an ex nihilo creation is valid, this does 
not necessarily preclude determining 
the actual age of certain aspects of the 
universe and life in it by traditional 
empirical methods in conjunction 
with other sources of information, such 
as historical records. Use of different 
dating methods to determine the age of 
something is one method to determine 
its age. If the dates are consistent, this 
indicates, but does not prove, that the 
date determined may be valid. 

For both life and nonlife, the con¬ 
cordance method may not be useful to 
determine the actual age. For example, 
many different tests on our one-day-old 
Adam would all point to a 20-year-old 
man; yet other tests, such as for ath¬ 
erosclerosis or DNA damage, may not 
be typical of a 20-year-old man. Just as 
all tennis balls must be round, likewise, 
all ex nihilo creations will have the ap¬ 
pearance of age to one who assumes the 
object of interest is old. Even a wood 
pencil created ex nihilo would have 
the appearance of age, because pencils 
require growing a tree, then cutting it 
down, kiln drying the wood, shaping it 
into a pencil, painting it yellow, attach¬ 
ing an eraser and other requirements to 
produce a pencil. 


Vern Poythress makes an excellent 
case for the appearance-of-age view, 
concluding that what he calls the mature 
creation view “is a clear and simple ex¬ 
planation for the conclusions of modern 
astronomy" as well as geology and even 
physics (Poythress, 2006, p. 116). He 
adds that the “universe appears to be 
14 billion years old because God made 
it mature," and he also speculates that 
the “universe is coherently mature, in the 
sense that estimates of age deriving from 
different methods arrive at the similar 
results." On this point I am arguing 
that the universe appears old due to the 
constraints of creating a fully functional 
universe ex nihilo, but it will manifest 
some clear evidence of youth. 

Miracles 

The fact often ignored in the age debate, 
by both sides of the creation controversy, 
is that creation ex nihilo is not a natural 
process. Rather it is a miracle. Explor¬ 
ing miraculous events illustrates the 
problems of ignoring this fact. A good 
example of a miracle is an event often 
called the “most spectacular of Jesus' 
miracles," the resurrection of Lazarus 
of Bethany, the brother of Mary and 
Martha (Sanders, 1962, p. 103). Jesus 
raised Lazarus from the dead after 
Lazarus had been in the grave for four 
days, long enough for his body to begin 
major levels of decomposition. It is for 
this reason that the scriptural account 
describes his body as having a strong, 
unpleasant smell. 

Both modern and ancient medicine 
would regard the resurrection of Lazarus 
as an impossible event, and this is likely 
the point of the miracle. Others Jesus 
raised from the dead had only recently 
died (namely, Jairus's daughter in Mark 
5:22-43 and the son of the widow at 
Nain in Luke 7:11-17), and some ar¬ 
gue that they were only in a coma from 
which they were revived. For this reason, 
some accept these events as historical 
because, they argue, those resurrected 
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persons were aetually not dead (Mark 
5:39). Thus, what Jesus did was not a 
miraele and proved nothing about him 
exeept that he was a fraud. 

Sanders (1992, p. 103) notes that 
many seholars argue that the raising 
of Lazarus involved sueh “formidable 
diffieulties as to make it impossible to 
aeeept it as historieal.” But this is the 
point—when a body smells, it means 
that the stomaeh aeids have begun to 
hydrolyze the body's internal tissues and 
that the intestinal baeteria has begun 
digest eonneetive tissue and other body 
earbohydrates. However, writing books 
arguing that Lazarus's resurreetion was 
medieally impossible does not prove 
that the event did not oeeur, only that 
it was a miraele. This is the whole point 
of the aeeount. 

The ereation of the earth presents 
the same situation. Seienee has some 
evidenee that indieates the modern earth 
required 4.6 billion years to form natu¬ 
rally and, therefore, the earth's ereation 
in a week is a far greater miraele than 
raising Lazarus and, eonsequently, is 
greater evidenee of the Creator's power. 
Evidenee that the earth must have 
required 4.6 billion years to form only 
supports the extent of the miraele of its 
ereation. For this reason the ereation is 
regarded as both the first and the greatest 
miraele of God (Gen. 1:1; 2 Peter 3:5). 

Another example of a miraele is 
Christ's eonversion of water into wine 
(John 2:7-11). Seientifieally, this is 
impossible beeause water eontains hy¬ 
drogen and oxygen in a two to one ratio. 
Wine eontains water, plus a earbon- 
based eompound ealled ethyl aleohol 
or ethanol, and various flavors and other 
eomponents. If a seientist diseovered a 
simple way to instantaneously eonvert 
water into wine, it would prove that Jesus 
was simply a smart person, not a miraele 
worker as portrayed in the Seriptures. A 
key element in the story is time. Water 
ean indeed be eonverted into wine, but 
in addition to time it requires grape 
vines, sunlight, a photosynthesis system. 


a fermentation metabolie pathway, and 
the proper enzymes to eatalyze the en¬ 
tire proeess. Seientifieally, what Christ 
did was impossible, and again this is the 
point. Jesus performed a natural proeess 
instantaneously, not in a year or so as is 
normally required to produee wine from 
grapes using water. 

If a ehemist measured the moleeular 
eomponents of the wine that had never 
aetually been eonverted from grape 
sugar by baeteria, the wine may even 
be identified as the produet of a loeal 
vineyard, even though it had never been 
produeed from harvested grapes. The 
reason is beeause ex nzfiz7o-ereated wine 
would be expeeted to eontain detailed 
ehemieal information, just as starlight 
eontains speetral details (DeYoung, 
2010 ). 

Some argue that elaiming a his¬ 
tory for something that never happened, 
sueh as ereating wine instantaneously, 
an entity that requires mueh history 
in order to be naturally produeed, is 
deeeptive. Creating wine from water 
was openly deseribed as a miraele, and 
those who were familiar with the situa¬ 
tion were not misled. In faet, the whole 
point of the event was to demonstrate 
God's power so that those reading about 
the event would know the wine was not 
made from grapes. It had no history but 
rather was a miraele that laeked a history. 
This was a purposeful eommunieation 
of power and divinity. 

As it is a “strain to fit the history of the 
world into a biblieal 6,000 years" (Gard¬ 
iner, 2009, p. 132), it is also a strain to 
eonvert water into wine in a few seeonds, 
or to turn baek the eloek on a dead man. 
If these events aetually oeeurred, as the 
Bible and Christians have believed for 
2,000 years, all these events are miraeles. 
To be eonsistent, all miraeles should 
be aeeepted, or all of them should be 
rejeeted. Many Christians rejeet the 
latter view but rather attempt to divide 
miraeles into the “easier" miraeles — 
sueh as ehanging water into wine —and 
more diffieult miraeles, sueh as the res¬ 


urreetion of Lazarus. Most often, though, 
all Biblieal miraeles are divided into the 
most diffieult miraele, ex-nihilo ereation, 
whieh many Christians rejeet, and all 
other miraeles, whieh many Christians 
reason eould oeeur, sueh as the resur¬ 
reetion of the dead. 

Is God a Deceiver? 

A major objeetion to the appearanee- 
of-age theory is that if God made the 
earth appear older than it aetually is, 
then He has deeeived us beeause the 
earth is not, in faet, as old as it appears. 
Haarsma and Haarsma wrote that the 
appearanee of age: 

would mean that God embedded 
in the universe a host of evidenee 
that indieates a long, riehly detailed 
history that never happened. Sedi¬ 
mentary layers look like they formed 
in a muddy sea bottom, exeept the 
sea never existed. ... Igneous roek 
layers look like they were formed 
from repeated voleanie outflows, but 
the voleano never erupted. Would 
God have ereated the earth with 
evidenee of a rieh, eomplieated his¬ 
tory that is eompletely false? ... this 
seems dishonest. ... Of eourse, God 
is omnipotent and eould have ere¬ 
ated it this way if he ehose, but the 
Appearanee of Age Interpretation 
seems ineonsistent with what we 
know about God as taught in the rest 
of the Bible. 'The heavens deelare 
the glory of God’’ (Ps. 19:1). This 
verse and many other Seripture pas¬ 
sages teaeh that God reveals himself 
to us truthfully through the natural 
world (Haarsma and Haarsma, 2007, 
pp. 93-94). 

They conclude by asking, “Would 
God really ask us to believe the earth 
is 10,000 years old in spite of abundant 
geological evidence that it is billions 
of years old?" In response to this query 
Sibley wrote: 

God did not deliberately set out to 
ereate things that look old, but that 
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in creating he made things complete 
and whole; thns Adam and Eve, the 
animals and plants were created as 
matnre entities having the appear¬ 
ance of age, not becanse of a desire 
to deceive on God’s part, bnt ont of 
his sovereign choice to make beings 
with physical matnrity, an entirely 
sensible decision bearing in mind 
the need for parental care towards 
the immatnre (Sibley, 2009, pp. 
94-95). 

Kyle Butt concludes that the decep¬ 
tion claim would be valid except that: 

God told ns what he did! He did not 
leave ns in the dark or try to ''trick 
ns” or "test onr faith” by hiding from 
ns important information that He 
knew we wonld need. Rather, He 
was very straightforward and honest 
with ns. Gonsidering the material 
fonnd in the first eleven chapters of 
Genesis (and elsewhere thronghont 
the Bible), no one can jnstifiably ac- 
cnse God of deception (Bntt, 2002, 
p. 40-R). 

Conversely, John Morris adds that if 
“scientists extrapolating present process 
are right and the universe is old, then 
Cod has lied to us, for He clearly said 
He created all things in six days, not too 
long ago” (Morris, 2010, p. 15). Mature 
creation is deception only if one outright 
assumes that the apparent age is fact. 
When Eve was created, Adam would 
have known exactly how old she was. 
Cod could not be accused of having 
deceived Adam because Eve looked 
like an adult female, and anyone who 
did not know how old she actually was 
would judge her to be an adult. This 
observation also applies to the whole 
age controversy. In answer to the ques¬ 
tion “How old is the Earth?” Butt notes 
that no one knows the exact age of the 
earth but by: 

using biblical chronology, a person 
can calculate the age of the Earth 
to be in the neighborhood of 6,000 
years old. "But the Earth looks 
millions of years old,” some people 


have protested. There are at least 
two responses to such a statement. 
Eirst, one might ask: "Compared 
to what; what does a young Earth 
look like?” We obviously do not 
have another Earth that we know is 
younger than this one, so how would 
we know what a young Earth looks 
like. Second, it should not surprise 
us if science occasionally calculates 
older dates for the Earth, due to a 
concept known as the "doctrine of 
apparent age” (Butt, 2002, p. 40-R) 
The fact is, not one functional thing 
exists that could be created ex nihilo 
that would not have the appearance of 
age. Even a simple rock created ex ni¬ 
hilo would appear to be very old. Eor ex¬ 
ample, an igneous rock such as granite 
that was created instantaneously would 
manifest evidence of a past molten state 
even though it did not form as a result 
of solidification from a once molten 
state. Even a single molecule, such 
as a monatomic molecule of osmium, 
that was created instantaneously would 
have the appearance of age (including 
the time required for nucleosynthesis 
by a supernova event, ejection from 
the nova, a journey in space, accretion 
and, finally, becoming part of planetary 
formation). 

The History of the Concept 

Mature creation was a common con¬ 
clusion of many early Bible scholars 
and theologians. Philo of Alexandria (c. 
20 BC—AD 50) wrote that when God 
created the universe He “produced the 
whole race of trees out of the earth in 
full perfection, having their fruit not 
incomplete, but in a state of entire ripe¬ 
ness, to be ready for the immediate and 
undelayed use and enjoyment” of the 
animals (Yonge, 1993, p. 7). Saint Basil 
of Caesarea (c. AD 330 — 379) wrote: 

In a moment earth began by ger¬ 
mination to obey the laws of the 
Greater, eompleted [in] every stage 
of growth, and bronght [seed] germs 


to perfeetion. The meadows were 
eovered with deep grass, the fertile 
plains qnivered with harvests, and 
the movement of the eorn was like 
the waving of the sea. Every plant, 
every herb, the smallest shrnb, the 
least vegetable, arose from the earth 
in all its Inxnrianee. There was no 
failnre in this first vegetation: no 
hnsbandmans inexperienee, no 
inelemeney of the weather (Sehaff 
andWaee, 1978, Vol. 8, p. 78). 

Although the appearance-of-age 
view dates to Biblical times, the most 
widely known exposition of the idea by 
a scientist was by the respected natural¬ 
ist and eminent zoologist, Philip Gosse, 
a Eellow of the Royal Society. In 1857 
he published a book titled Omphalos^ 
Greek for “belly button,” referring to 
the idea that Adam would have a belly 
button even though he was not born 
of a woman. Gosse, an accomplished 
author, illustrator, and researcher, 
provided numerous examples that he 
believed supported the idea of the ap¬ 
pearance of age. 

In Omphalos Gosse asked, “Would 
the earth and all its various intercon¬ 
nected systems look different than they 
do now if the world was created in an 
instant by a single creative act?” To 
explore this question, Gosse took an 
imaginative journey back to the earth's 
creation, examining what existed then. 
Eor example, he explored whether the 
instantly created trees that sprouted from 
the ground at the creation had rings or 
seeds. He also wondered which came 
first, the chicken or the egg, concluding 
that the only possible answer is that both 
must have been created at the same time, 
namely a chicken that contained an egg, 
which needed to be fertilized to produce 
another chicken. 

He documents that every living and 
nonliving thing in the world is part of an 
interconnected temporal system, and its 
four-dimensional nature goes to its very 
core. Nature cannot be created ex nihilo 
without creating everything, including 
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time, ex nihilo, and it must have been 
ereated as a funetioning system just like 
Adam's body. 

Gosse's main argument is that if the 
world was ereated out of nothing by an 
aet of ereative power, then there eould 
exist no physieal evidenee of the point 
in time at whieh that ereation took plaee. 
The world is like a spinning top and, if it 
was ereated, it must have been ereated 
spinning, and no finger marks will be 
on it, nor any evidenee of an outside 
eause of its aeeeleration. It will start its 
existenee spinning as if it had spun for 
some time before it was aetually ereated. 
Haarsma and Haarsma (2007, p. 93) 
wrote that this: 

interpretation says that God really 
did ereate the earth in six twenty- 
fonr-honr days less than 10,000 years 
ago, bnt God eonstrneted it to look 
aneient. Appearanee of Age was 
snggested as early as the 1800s and 
is still advoeated by some. 

As we have doeumented, God did 
not eonstruet it to look aneient, but ere¬ 
ation ex nihilo and miraeles require the 
appearanee of age. If ereation ex nihilo 
oeeurred, the appearanee of age must 
follow. Furthermore, this interpretation 
goes baek to long before Ghrist walked 
on earth and was not originated in the 
1800s. 

Life and Information 

Both the plant and animal kingdoms 
manifest enormous eomplexity and 
information in their genetie eodes, but 
this order and information must preex¬ 
ist if the animal or plant inherited it 
and passed it on through reproduetion. 
Exeept for the ''world" made by humans, 
the natural world operates aeeording to 
preexisting physieal laws and previous 
events. The living world, whieh we are 
only now beginning to understand, rep¬ 
resents a level of design and eomplexity 
based on information existing in the 
genetie eode that is found nowhere else 
in the nonliving world. 


Henee, the rationale for the belief 
that the living world eould not have 
evolved from the nonliving world but 
must have been ereated ex nihilo, either 
here or somewhere else in the universe 
(Hoyle, 1982,1983). Harvard moleeular 
biologist. Dr. Edmond Kornfield, stated 
over a half eentury ago that in his seien- 
tifie work he has frequently: 

been overwhelmed by a sense of 
the infinite wisdom of God. So 
highly intrieate are the organie and 
bioehemieal proeesses fnnetioning 
in the animal organism, that... one 
is rather amazed that a meehanism 
of sneh intrieaey eonld ever fnnetion 
properly at all. All this demands a 
planner and snstainer of infinite 
intelligenee. As I eontinne my labors, 
my belief in God is progressively 
strengthened and the attitnde of 
nnbelieving eolleagnes, anywhere in 
the world, beeomes more and more 
an inexplieable eonnndrnm. The 
simplest man-made meehanism re- 
qnires a planner and a maker. How a 
meehanism ten times more involved 
and intrieate ean be eoneeived of as 
self-eonstrneted and self-developed 
is eompletely beyond me (Kornfield, 
1958, p. 176). 

The enormous amount of genetie 
information that is translated into the 
eomplexity evident everywhere in the 
living world is far beyond that found in 
both the nonliving and human-manufae- 
tured world. In spite of this faet, some 
still argue that humans are a mere "glori¬ 
ous aeeident" (Kayzer, 1997). Produets 
produeed by the nonliving world (sueh 
as smooth stones polished by moving 
water) eould never produee either plant 
or animal life beeause all life is based 
on enormous amounts of information, 
and the parts produeed by that informa¬ 
tion must be assembled aeeording to a 
designed plan in an environment, sueh 
as a eertain eeosystem, that supports life 
(Sehroeder, 2001; Yoekey, 1992; Behe, 
1996). Likewise, the universe eontains 
elear evidenee of design that indieates 


it was assembled to support life. This 
design is logieally explained as the re¬ 
sult of an ex nihilo ereation of eomplete 
funetional units. 

The view that the universe had to be 
assembled instantaneously in order to 
funetion does not argue against the mod¬ 
els artieulated by Russell Humphreys 
and other eosmologists, but is a faetor 
that ean be eonsidered when evaluat¬ 
ing both the empirieal data and other 
models. Humphreys (1994) eoneluded 
that when God ereated the stars, some 
were ereated with the appearanee of an 
age of billions of years, i.e., they were 
ereated "fully grown," having all the 
eharaeteristies of being mature—with¬ 
out having existed for billions of years 
to beeome mature naturally. 

In researehing this paper mueh 
support for the appearanee-of-age view 
was loeated. One of many examples is 
University of Pittsburgh professor of as¬ 
tronomy David Snoke, who eoneluded, 
I view the idea of 'apparent age' as 
viable in regard to the ereation" of the 
earth and the universe, and eited many 
Seriptures that support this view (Snoke, 
2006, p. 174). Even seeular support was 
noted. One evolutionist. Professor John 
Wagner, wrote: 

Most undergraduate students take 
geology eourses as the pereeived 
least painful option to fulfill their 
institution's general edueation 
laboratory seienee requirements ... 
Many of these students, espeeially 
in large state-assisted sehools ... 
bring religious viewpoints and 
perspeetives to their studies whieh 
espouse profoundly negative views 
about evolution and the geologie 
time seale. Students in this eat- 
egory will grudgingly memorize 
the minimum amount of geologieal 
information they need to pass the 
eourse, but will let the instruetor 
know that they don't believe a word 
of it is true. This type of situation 
doesn't help the student, the elass 
morale, or the greater goal of seien- 
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tific literacy for all people (Wagner, 
2005, p. 194). 

The solution that he found very suc¬ 
cessful in both physical and historical 
geology classes is: 

to introduce the concept of ap¬ 
parent age prior to discussing the 
geological time scale or the age of 
the earth in the lecture setting. By 
acknowledging up front that special 
creation is a possible option, so long 
as that creation carries the imprint 
of apparent age, the tension among 
students is relieved and geologi¬ 
cal processes and concepts can be 
investigated in good conscience 
based on the apparent age of rocks, 
fossils, or landscapes. With students 
no longer on the defensive, they are 
free to study geology without feeling 
like they are betraying their religious 
faith (Wagner, 2005, p. 194). 

For Further Research 

This paper cau ouly briefly introduce the 
topic. Questions for further research in¬ 
clude whether a mature creation would 
include fossils (I believe it would not), 
whether the Fall caused a change in 
the apparent history of the world, and 
whether mature creation could account 
for some of the evidence for a universal 
Flood. At least three levels of the mature 
creation view exist: (1) a minimalist or 
functional view, the view generally advo¬ 
cated in this paper; (2) a total view such 
as promoted by Phillip Henry Gosse, 
who argued that everything from tree 
rings to fossils were created-nihilo; and 
(3) a partial view as promoted by Henry 
Morris, which takes a middle-of-the-road 
position between these two views. These 
basic views are summarized by Rusbult 
as follows. 

• Minimal Apparent Age: this theory 
limits the appearance of old age 
to those features necessary for im¬ 
mediate functionality, including 
sunlight that was created in transit 
to the earth. 


• Total Apparent Age: This view 
argues that God created a universe 
with a complete apparent history, 
with accurate data (including non- 
essential details) about what would 
have happened since the beginning. 
If current theories of astronomy are 
correct, God created a universe that 
looks exactly the same as if it had 
been created by a big bang billions 
of years ago. 

• Partial Apparent Age: This in- 
between view concludes that some 
nonessential apparent age exists but 
not a total apparent history (sum¬ 
marized from Rusbult, 2004, p. 1). 
Another concern is that although we 

estimate the age of something based on 
certain assumptions of how it came to be, 
not simply by its appearance, different 
assumptions lead to vastly different age 
estimates, regardless of the appearance 
of the object in question. Assumptions 
that involve dating objects need to be 
evaluated in more detail. All of these top¬ 
ics require another paper, ideally a Ph.D. 
thesis, and involve many nonscientific 
assumptions that go beyond the scope 
of this review. Some of these questions 
cannot be answered scientifically, such 
as ''Did Adam have a navel?” because 
we do not today have a body to examine. 
At this time the answer to this question 
is a matter of belief, some concluding 
because Adam was perfect he must have 
had a navel and others concluding that 
since he was not born of a woman he 
could not have had a navel. 

Summary 

This paper has argued that the appear- 
ance-of-age concept is a viable hypoth¬ 
esis for explaining the existence of life 
and, possibly, even the physical universe 
that must be considered when research¬ 
ing the age problem. If historic creation 
ex nihilo belief is true, the appearance- 
of-age conclusion must also be true: 
"A real creation [ex nihilo] would of 
necessity require that some aspects of 


the universe would have come from the 
hand of its Greator with an appearance 
of age” (Reymond, 1998, p. 396). 

The creation of the universe and life 
is by far the greatest miracle ever and 
provides the best and most impressive 
evidence of a miracle by a miracle- 
working Greator. Notice that ex-nihilo 
created reality tends to give false age 
estimates only if we assume they were 
not supernaturally created. The problem 
is that scientific attempts to estimate the 
age of something involve not only pres¬ 
ent measurements, but also assumptions 
about the history of the object in ques¬ 
tion. As Haarsma and Haarsma (2007, p. 
93) note, the appearance of age theory: 
neatly avoids all conflict between 
what natnre says and what Scriptnre 
says abont natnral history. Unlike 
other concordist interpretations, the 
scientific evidence cannot disprove 
this view: whatever science finds is 
the way God made it appear. Thns 
no scientific problems arise with 
this view. 

Furthermore, "those who favor a 
mature creation are in good company. 
It is a historically-rich position as dem¬ 
onstrated by many Bible scholars, past 
and present” (DeYoung, 2010, p. 59). 
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notes from the Panorama of Science 

BlacKhodv Radiation and Creation 


Introduction 

The Genesis aeeount of Creation, and 
in partieular the ereation of light on 
the first day of Creation Week, was the 
subjeet of a previous artiele examining 
the meaning and interpretation of the 
wording of the first ehapter of Genesis 
(DeRemer et ah, 2007). In that previ¬ 
ous diseussion, we presented evidenee 
for the view that light and atoms were 
brought into existenee after the ex ni- 
hilo ereation of a substanee referred to 
in English translations with the word 
“earth.” Henee, one would be drawn to 
the modern ideas of atomie matter and 
blaekbody radiation. The blaekbody 
radiation would not exist before the 
formation of light and atoms, but would 
appear with their formation. 

Beeause the original “earth” was the 
only substanee available at the begin¬ 
ning of the first day, it is logieal that God 
used it as the raw material from whieh 
to form light. And sinee light and atoms 
eannot exist without eaeh other, it is 
logieal that God formed some atoms at 
the same time. This eonelusion is sup¬ 
ported by God's evaluation of light as 
“good” in Genesis 1:4, from whieh we 
ean infer that it was eomplete. For light 
to be eomplete, it required sourees and 
absorbers, whieh are the atoms. At this 
stage of Creation, one would expeet the 
interaetion between light and matter to 
establish a loealized volume that is in a 
state of thermal equilibrium. This would 
mean that light obeyed all the physieal 
laws that have been found related to it, 
sueh as Planek's law of radiation. Here 
I am not saying that God is bound by 
Planek's law as a prineiple above and 
superior to God, but rather that God 


established this volume of matter and 
energy in thermal equilibrium, obeying 
Planek's law only when He formed light 
and atoms, and not before. 

Blaekbody radiation was a major 
topie of researeh in the late 1800s. By 
1900, experiments that measured ra¬ 
diation from eavities in different solid 
materials had revealed that the amount 
of radiation at any wavelength that exits 
from a hole in the eavity is independent 
of the material but dependent on its tem¬ 
perature. The temperature dependenee 
of the radianee ean be expressed as 

K = gV 

where R is the radianee, a is the Stefan- 
Boltzmann eonstant (5.67 x 10“^ Watt/ 
(meter^ • K"^), and T is the temperature 
in Kelvins. For material in thermal 
equilibrium at room temperature (300 
K), the radianee over the entire eleetro- 
magnetie speetrum is 459 Watt/m7 
On Oetober 19, 1900, Max Planek 
announeed to the Berlin Physieal Soei- 
ety a theoretieal formula that explained 
preeisely the speetral radianee that ean 
be expeeted from a eavity in any mate¬ 
rial. Planek developed his formula into 
what is now known as Planek's radiation 
law. He was the first person to quantize 
energy in order to derive this formula. 
His publieation (Planek, 1901) signaled 
the beginning of the age of quantum 
meehanies. 

The Planek blaekbody radiation 
law is 

W^= 271x10-^ he' 

where is the speetral radianee normal 


to a perfeet blaekbody radiator surfaee, 
h is Planek's eonstant (6.625 x 10“^"^ Js 
[Joule seeond]), e is the speed of light 
(2.998 X 10^ m/s [meters/seeond]), X 
is the wavelength in nanometers (nm 
= lO"*^ m), e is the base of natural 
logarithms (2.71828), k is Boltzmann's 
eonstant (1.3804 x 10“'' J/K [Joules/ 
Kelvin]), and T is the temperature in 
Kelvins. Sinee most material surfaees 
are not perfeet blaekbody radiators, the 
blaekbody speetral radianee ealeulated 
must be multiplied by the emissivity of 
the material's surfaee to determine the 
radiated power. We apply this law to the 
substanee on the first day of Creation, 
when God ereated the heavens and 
the earth, before He spoke light into 
existenee. We do this to show that if the 
original substanee were atomie matter 
sueh as water, it would have emitted 
light from its surfaee. 

Application of 
Planck’s Radiation Law 

Most popular Creation models (Ham, 
1987; Morris, 1995; Humphreys, 1994; 
Brown, 2001; Williams and Hartnett, 
2005) are based on the assumption that 
the “earth” ereated at the beginning had 
a surfaee that eontained some moleeular 
water (H^O) in liquid form. Water is 
a liquid at temperatures ranging from 
278-378 K (0-100 °C) and its emissivity 
varies from 0.93 to 0.95, depending on 
the temperature. 

How mueh visible light would sueh 
an “earth” radiate? As input parameters 
for our ealeulation, we ehose a nominal 
temperature of 300 K and an emissivity 
of 0.94. Visible light as a portion of the 
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electromagnetic spectrum extends from 
X = 430-690 nm. For the purpose of our 
sample calculation, we chose the visible 
wavelength of 600 nm. The spectral radi¬ 
ance at this wavelength from the surface 
of water would be 7.61 x 10“^^ Watt/ 
meterVnm. The radiance for the entire 
visible spectral range can be obtained by 
integrating the contributions from each 
of the visible wavelengths. A blackbody 
calculator (Spectralcalc.com, 2010) 
was used to calculate the total visible 
radiance, which is approximately 1.615 
X 10“^^ Watt/meterh Also, at 300 K the 
“earth” would glow the most at its peak 
wavelength above 9 micrometers in the 
infrared portion of the spectrum. 

The total power radiated at visible 
wavelengths from a water surface can 
now be calculated if the area of the 
surface is known. In the popular mod¬ 
els listed above, the surface area of the 
created “earth” varies between models 
from an area of the present planet Earth, 
which has a radius of 6.3 x 10^ m (Brown, 
2001), to the area of a sphere of water 
(Humphreys, 1994) with a radius of 1 
light year (1 x 10^^ m). The present Earth 
has a surface area of 5 x 10^^ m^, and a 
sphere of water with a radius of one light 
year has a surface area of 1.3 x 10^^ mb 

If the present Earth had only a wa¬ 
ter surface in thermal equilibrium at 
a temperature of 300 K, it would emit 
8.1 X 10“^^ watts of visible radiance. 
Humphreys's sphere of water would 
radiate 2.1 x 10^ watts. Since visible light 
photons have an average energy of 3.5 x 
10“^*^ J, these two original “earth” models 
would emit 2.3 x 10^ and 6x10^^ visible 
photons per second, respectively. 

Discussion 

We showed with the use of Planck's 
radiation law that liquid water emits 
visible photons as part of blackbody 
radiation. How the original earth sub¬ 
stance became the chemical elements 
and electromagnetic radiation of our 
universe is something we are not told 


in the Genesis account, other than that 
God spoke light into existence. This is 
significant to the first day because we are 
told that God spoke light into existence 
sometime after the initial creation of the 
heavens and earth reported in Genesis 
1:1. He most likely formed light on the 
morning of the first day because that 
was the beginning of the first period of 
daylight as reported in Genesis 1:5. 

But did God create light from noth¬ 
ing at that time? A clue to the answer 
to this question is found in Genesis 1:4: 
“and God separated the light from the 
darkness.” One interpretation of this 
verse is that light originally was com¬ 
bined with darkness and was separated 
out of the original dark earth substance. 
This interpretation is supported in Isaiah 
45:7, where the Lord speaks of Himself 
as “the One forming light and creating 
darkness.” It is reasonable to apply this 
verse to the first day as to any other 
time in history. God created the dark¬ 
ness mentioned in Genesis 1:2 at the 
beginning. Then, we believe (DeRemer 
et ah, 2007), he formed light from the 
dark “earth” at dawn (the mid-point) of 
the first day. 

It is our thesis that the darkness of the 
first day contained no electromagnetic 
radiation or free photons because the 
electromagnetic spectrum is continuous 
from gamma rays to radio waves, and 
that includes the visible spectrum. God 
formed the whole spectrum, only when, 
according to Genesis 1:3, “God said, Tet 
there be light'; and there was light.” 

He could have done this by separat¬ 
ing the original earthen material into 
both energy (photons) and particles 
that make up atoms (protons, electrons, 
neutrons). That original “earth” would 
have been the substance from which 
God formed all the energy and particles 
that are now contained in the universe. 
The original substance would not have 
been atomic matter but rather would 
have been in the form of a fluid that did 
not radiate. If it makes sense to speak of 
this fluid in the same terms as we use in 


our present universe, where atoms and 
light exist and interact, we would say the 
fluid had a temperature of 0 K. Without 
a temperature there would have been no 
blackbody radiation, hence no visible 
light, emitted from this substance. 

We also speculated that God began 
the formation of atoms at the same time 
He formed light. Atoms are the sources 
and absorbers for photons of light. Also, 
the elementary particles and their anti¬ 
particles at the atomic level form a con¬ 
version pair with photons, in accordance 
with Einstein's formula E = mc^, where 
E is energy (photons), m is the mass of 
the particles, and c is the speed of light. 
It is reasonable to assume that only after 
God made sources and absorbers for 
light would He have declared it perfect 
as reported in Genesis 1:3-4. These 
sources and absorbers would interact 
with light for all time. 

_ Conclusion _ 

Light, or electromagnetic radiation in 
general, is one of the most fundamental 
items that God made during Greation 
Week. It is one reason why He formed it 
so early in the week. However, the most 
fundamental substance created at the 
beginning is called “earth.” 

This original earth is described in 
Genesis 1:2: “The earth was formless and 
void, and darkness was over the surface 
of the deep; and the Spirit of God was 
moving over the surface of the waters.” 
We conclude from this verse that the 
earth was not a planet because it was 
formless, it was not made of atomic mat¬ 
ter because there was only total darkness 
over its surface (no light at all yet), it was 
deep in extent, and it was in the form of a 
fluid, so that it was described as “waters.” 
Also, in Genesis 1:10 God named dry 
land earth. Dry land is a substance that 
can contain all the chemical elements 
and their compounds that naturally oc¬ 
cur in the universe. 

None of the popular Greation 
models listed above take into account 
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the physieal faet that all atomie matter 
emits eleetromagnetie radiation at a 
temperature above absolute zero. This 
physieal faet is embodied in Planek's 
radiation law, as observed in our ealeula- 
tion above. What the aetual substanee 
was that God ereated at the beginning 
is not known. What is known is that the 
miraeles God performed during the first 
four days eonverted that substanee into 
all the ehemieal elements and physieal 
objeets in the universe. 

Our artiele (DeRemer et ah, 2007) 
presented a possible model that fits the 
deseription of the original earth given 
in Genesis 1:2. That model may or may 
not be eorreet, but it does not violate 
Planek's radiation law or the text that 
God has given mankind about His ae- 


tions during the week of Greation. God 
told us a part of what He did to ereate 
and make the universe in that first ehap- 
ter of Genesis. It is reported as a ehain of 
miraeles of both ereating ex nihilo and 
making from previously ereated mate¬ 
rial. All that ean be reasonably done is 
to explain the results of these reported 
miraeles in what we eonsider seientifie 
terms. But many details of the proeesses 
involved remain beyond our knowledge 
without further revelation from God. 

Acknowledgment: All Seripture refer- 
enees are taken from the New Ameri¬ 
can Standard Bible, 1977, eopyright 
by the Loekman Foundation. Used by 
permission. 
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LsttSPS to the Editor 


The policy of the editorial staff of CRSQ is to allow letters 
to the editor to express a variety of views. As such, the 
content of all letters is solely the opinion of the author, 
and does not necessarily reflect the opinion of the CRSQ 
editorial staff or the Creation Research Society. 


Setting the Record 
Straight 


The Age of the Oidest Piacentai Mammai 
Means Evoiution is Wrong! 


In a CRSQ letter (Klenek, 2011, p. 321) 
written by Joel Klenek, it was stated that 
my bookBi/nWA/zVe (1998) eontained a 
''ploy” to sell more books. By this he was 
referring to the heetie ehase in whieh 
eertain men in sports ears followed us 
baek to our borrowed apartment outside 
of Paris on August 18, 1979. Let me 
make this as short and truthful as pos¬ 
sible. It happened just like I wrote it in 
the book. My entire family ean testify to 
this frightening memory. I wish to thank 
the editor of CRSQ for the ability to set 
the reeord straight. 


Jack Cuozzo 

Klenck, J. 2011. Letters to the editor. 
Creation Research Society Quarterly 
47:317-323. 


By the end of the Triassie most of the mammal-like reptiles that for the most part 
were too speeialized to be the aneestors of mammals were gone. By mid-Jurassie the 
remainder had disappeared. At 200 million years ago we eneounter a modern mam¬ 
malian jaw hinge, and at 195 million years we have middle ear bones in a mammal 
ealled Hadrocodium wui (Gore, 2003). 

At 164 million years is a remarkable mammal with modern fur and skin strueture 
that has been given the name "Jurassie Beaver” (Belt, 2006, p. 16). The oldest known 
monotreme is found at 160 million years old, and at the same age is a remarkable 
diseovery from China—the plaeental mammal Jeremiah sinensis (Luo et ah, 2011). 
There is nothing whatever eontemporary with it exeept egg-laying mammals. The 
oldest marsupial is at 125 million years old. Just what the relationship is between 
plaeental mammals and marsupials —if any—remains to be seen. 

The situation this plaeental mammal finds itself in is unique, as it is in a position 
where there is nothing that eould have given rise to it; therefore there eould have 
been no evolution whatsoever! It elearly goes baek in time with a history of its own, 
whieh of eourse will make matters better for ereation, and eonsiderably worse for 
evolution. In faet, the latter will be removed from the real world altogether! 

Colin Brown 
Warrington 
United Kingdom 


Gore, R. 2003. The rise of mammals. National Ceographic 203:2-38. 

Helt, J. 2006. ''Jurassie beavefi' is new fossil reeord. New Scientist 189:16. 

Luo, Zhe-Xi, Chong-Xi Yuan, Qing-Jin Meng, and Qiang Ji. 2011. A Jurassie eutherian mam¬ 
mal and divergenee of marsupials and plaeentals. Nature 476:442-445. 
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under unusual circumstances will previously published mate¬ 
rial be reprinted. Questions regarding this should be submitted 
to the Editor (CRSQeditor@creationresearch.org) prior to 
submitting any previously published material. In addition, 
manuscripts submitted to the Quarterly should not be concur¬ 
rently submitted to another journal. Violation of this will result 
in immediate rejection of the submitted manuscript. Also, if 
an author uses copyrighted photographs or other material, a 
release from the copyright holder should be submitted. 


_ Appearance _ 

Manuscripts shall be computer-printed or neatly typed. Lines 
should be double-spaced, including figure legends, table 
footnotes, and references. All pages should be sequentially 
numbered. Upon acceptance of the manuscript for publica¬ 
tion, an electronic version is requested (Word, WordPerfect, 
or Star-Office/Open Office), with the graphics in separate 
electronic files. However, if submission of an electronic final 
version is not possible for the author, then a cleanly printed 
or typed copy is acceptable. 

Submitted manuscripts should have the following organi¬ 
zational format: 

L Title page. This page should contain the title of the manu¬ 
script, the author's name, and all relevant contact information 
(including mailing address, telephone number, fax number, 
and e-mail address). If the manuscript is submitted by multiple 
authors, one author should serve as the corresponding author, 
and this should be noted on the title page. 

2. Abstract page. This is page 1 of the manuscript, and should 
contain the article title at the top, followed by the abstract for 
the article. Abstracts should be between 100 and 250 words 
in length and present an overview of the material discussed in 
the article, including all major conclusions. Use of abbrevia¬ 
tions and references in the abstract should be avoided. This 
page should also contain at least five key words appropriate 
for identifying this article via a computer search. 

3. Introduction. The introduction should provide sufficient 
background information to allow the reader to understand the 
relevance and significance of the article for creation science. 

4. Body of the text. Two types of headings are typically used 
by the CRSQ. A major heading consists of a large font bold 
print that is centered in column, and is used for each major 
change of focus or topic. A minor heading consists of a regular 
font bold print that is flush to the left margin, and is used fol¬ 
lowing a major heading and helps to organize points within 
each major topic. Do not split words with hyphens, or use all 
capital letters for any words. Also, do not use bold type, except 
for headings (italics can be occasionally used to draw distinc¬ 
tion to specific words). Italics should not be used for foreign 
words in common usage, e.g., ''et ah", ''ibid.", "ca." and "ad 
infinitum." Previously published literature should be cited us¬ 
ing the author's last name(s) and the year of publication (ex. 
Smith, 2003; Smith and Jones, 2003). If the citation has more 
than two authors, only the first author's name should appear 
(ex. Smith et ah, 2003). Contributing authors should examine 
this issue of the CRSQ or consult the Society's web site for 
specific examples as well as a more detailed explanation of 
manuscript preparation. Erequently-used terms can be abbrevi- 
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ated by placing abbreviations in parentheses following the first 
usage of the term in the text, for example, polyacrylamide gel 
electrophoresis (PAGE) or catastrophic plate tectonics (CPT). 
Only the abbreviation need be used afterward. If numerous 
abbreviations are used, authors should consider providing a 
list of abbreviations. Also, because of the variable usage of 
the terms “microevolution” and “macroevolution,” authors 
should clearly define how they are specifically using these 
terms. Use of the term “creationism” should be avoided. All 
figures and tables should be cited in the body of the text, and 
be numbered in the sequential order that they appear in the 
text (figures and tables are numbered separately with Arabic 
and Roman numerals, respectively). 

5. Summary. A summary paragraph(s) is often useful for 
readers. The summary should provide the reader an overview 
of the material just presented, and often helps the reader to 
summarize the salient points and conclusions the author has 
made throughout the text. 

6. References. Authors should take extra measures to be certain 
that all references cited within the text are documented in 
the reference section. These references should be formatted 
in the current CRSQ style. (When the Quarterly appears in 
the references multiple times, then an abbreviation to CRSQ 
is acceptable.) The examples below cover the most common 
types of references: 

Robinson, D.A., and D.P. Cavanangh. 1998. Aqnantitative approach 
to baraminology with examples from the catarrhine primates. 
CRSQ 34:196-208. 

Lipman, E.A., B. Schnler, O. Bakajin, and W.A. Eaton. 2003. 
Single-molecnle measnrement of protein folding kinetics. Sci¬ 
ence 301:1233-1235. 

Margnlis, L. 1971a. The origin of plant and animal cells. American 
Scientific 59:230-235. 

Margnlis, L. 1971b. Origin of Eukaryotic Cells. Yale University Press, 
New Haven, CT. 

Hitchcock, A.S. 1971. Manual of Grasses of the United States. Dover 
Pnblications, New York, NY. 

Walker, T.B. 1994. A Biblical geologic model. In Walsh, R.E. (editor). 
Proceedings of the Third International Conference on Creationism 
(technical symposinm sessions), pp. 581-592. Creation Science 
Fellowship, Pittsbnrgh, PA. 

7. Tables. All tables cited in the text should be individually 
placed in numerical order following the reference section, and 
not embedded in the text. Each table should have a header 
statement that serves as a title for that table (see a current issue 
of the Quarterly for specific examples). Use tabs, rather than 
multiple spaces, in aligning columns within a table. Tables 
should be composed with 14-point type to insure proper ap¬ 
pearance in the columns of the CRSQ. 

8. Figures. All figures cited in the text should be individually 
placed in numerical order, and placed after the tables. Do 
not embed figures in the text. Each figure should contain 


a legend that provides sufficient description to enable the 
reader to understand the basic concepts of the figure without 
needing to refer to the text. Legends should be on a separate 
page from the figure. All figures and drawings should be of 
high quality (hand-drawn illustrations and lettering should be 
professionally done). Images are to be a minimum resolution of 
300 dpi at 100% size. Patterns, not shading, should be used to 
distinguish areas within graphs or other figures. Unacceptable 
illustrations will result in rejection of the manuscript. Authors 
are also strongly encouraged to submit an electronic version 
(.cdr, .cpt, .gif, .jpg, and .tif formats) of all figures in individual 
files that are separate from the electronic file containing the 
text and tables. 

Special Sections 

Letters te the Editor: 

Submission of letters regarding topics relevant to the Society 
or creation science is encouraged. Submission of letters com¬ 
menting upon articles published in the Quarterly will be 
published two issues after the article's original publication 
date. Authors will be given an opportunity for a concurrent 
response. No further letters referring to a specific Quarterly 
article will be published. Following this period, individuals 
who desire to write additional responses/comments (particu¬ 
larly critical comments) regarding a specific Quarterly article 
are encouraged to submit their own articles to the Quarterly 
for review and publication. 

Editor’s Forum; 

Occasionally, the editor will invite individuals to submit differ¬ 
ing opinions on specific topics relevant to the Quarterly. Each 
author will have opportunity to present a position paper (2000 
words), and one response (1000 words) to the differing position 
paper. In all matters, the editor will have final and complete 
editorial control. Topics for these forums will be solely at the 
editor's discretion, but suggestions of topics are welcome. 

Book Reviews; 

All book reviews should be submitted to the book review edi¬ 
tor, who will determine the acceptability of each submitted 
review. Book reviews should be limited to 1000 words. Follow¬ 
ing the style of reviews printed in this issue, all book reviews 
should contain the following information: book title, author, 
publisher, publication date, number of pages, and retail cost. 
Reviews should endeavor to present the salient points of the 
book that are relevant to the issues of creation/evolution. Typi¬ 
cally, such points are accompanied by the reviewer's analysis of 
the book's content, clarity, and relevance to the creation issue. 
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